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ELEaRIFICATION  OF  THE  HOOSAC  TUNNEL. 

The  Hoosac  Tunnel,  on  the  line  of  the  Fitchburg  Rail¬ 
road,  was  the  first  great  railway  tunnel  in  the  world,  and 
in  spite  of  the  mighty  engineering  feats  in  the  construction 
of  the  transcontinental  lines  it  still  remains  the  longest 
railway  tunnel  in  this  country,  although  far  surpassed  now 
by  several  of  the  tremendous  tunnels  through  the  Alps. 
Its  length  is  a  trifle  over  25,000  ft.,  and  as  it  lies  on  the 
through  line  of  the  Boston  &  Maine  system  to  the  West 
the  traffic  is  heavy,  averaging  nearly  100  trains  per  day. 
Its  great  length  has  always  made  it  difficult  of  ventilation 
and,  while  its  history  has  been  marked  by  far  fewer  acci¬ 
dents  than  have  fallen  to  the  lot  of  some  much  shorter  tun¬ 
nels,  passing  through  it  has  always  been  an  unpleasant 
experience  and  a  stalled  train  has  been  a  pretty  serious 
matter.  The  electrification  of  this  tunnel  has  been  proposed 
and  urged  for  some  years  past,  but  nothing  was  done  until 
the  Boston  &  Maine  system  passed  into  the  hands  of  the 
New  York,  New  Haven  &  Hartford  Railroad  a  little  over 
a  year  ago.  One  of  the  first  acts  of  the  new  management 
was  to  order  the  immediate  electrification  of  the  Hoosac 
Tunnel  and  its  approaches.  The  work  has  now  been  car¬ 
ried  out  and  trains  have  been  regularly  operated  by  the 
electrical  equipment  for  the  past  four  months.  The  elec¬ 
trification  has  been  carried  out,  as  will  be  seen  in  the  ac¬ 
count  printed  elsewhere,  by  the  plan  already  well  tried 
on  the  New  York,  New  Haven  &  Hartford  Railroad,  using 
the  single-phase,  alternating-current  system  at  11,000  volts 
and  25  cycles,  with  the  catenary  construction  of  overhead 
work,  which  has  been  found  necessary  to  the  success  of 
such  installations. 

The  power  station  is  at  Zylonite,  2  miles  south  of  North 
Adams.  Designed  for  an  ultimate  capacity  of  15,000  kw, 
there  are  at  present  installed  two  3000-kw  turbo-generators 
and  their  boiler  equipment.  This  plant  is  a  well-organized 
modern  generating  station  of  which  the  most  interesting 
features  are  perhaps  the  use  of  forced  draft  under  the 
boilers  and  a  very  ingenious  condensing  system  made  neces¬ 
sary  by  a  somewhat  limited  water  supply.  The  condensing 
water  is  obtained  from  artesian  wells  discharging  into  a 
pond  containing  about  2,250,000  gal.  The  discharge  tunnel 
from  the  condensers  is  continued  underground  from  the 
power-house  walls  to  the  pond  and  thence  by  sheet  piling  to 
its  further  end,  so  that  the  water  before  it  can  gain  en¬ 
trance  to  the  intake  tunnels  has  to  traverse  the  entire  length 
of  the  pond.  In  addition,  two  pumps  with  a  conj'oint  capac¬ 
ity  of  10,000  gal.  per  minute  draw  water  from  a  point  in 
the  discharge  tunnel  near  the  pond  and  force  it  through  a 
system  of  pipes  and  spray  nozzles  suspended  above  the 
surface 'of  the  water  so  that  it  may  be  thoroughly  cooled 
by  the  air  in  case  of  the  combination  of  hot  weather  and 
increase  of  capacity.  Ordinarily  the  spray  system  is  not 
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in  use,  but  as  the  capacity  of  the  plant  is  increased  it  may 
become  a  very  important  adjunct.  The  turbo-generators 
are  three-phase  machines  worked  so  far  as  the  railway  part 
of  the  plant  is  concerned  as  single-phase  generators  and 
rated  at  3000  kw,  single-phase.  The  other  two  phases  are 
used  only  for  operating  motors  and  auxiliary  apparatus. 
The  current  is  generated  at  11,000  volts  and  carried  from 
the  Zylonite  power  station  to  the  switch  house  at  the  tunnel 
over  a  double-circuit  transmission  line  on  steel  towers. 

The  overhead  trolley  system  is  divided  into  twelve  sec¬ 
tions  and  is  in  the  main  of  a  much  simpler  construction 
than  that  familiar  on  the  single-phase  system  near  New 
York.  In  most  instances  the  conductors  are  carried  from 
cross-catenaries  in  the  ordinary  way,  the  earlier  bridge  con¬ 
struction  beinjijused  at  only  a  few  points.  Outside  the  tun¬ 
nel  there  is  a  double  catenary  support  for  the  working 
conductors,  consisting  of  a  messenger  cable  of  stranded 
steel  carrying,  by  supports  at  every  10  ft.,  a  copper  con¬ 
ductor  wire  leveled  up  by  varying  the  length  of  the  sup¬ 
ports.  Just  below  this  is  the  contact  wire  attached  to  the 
conductor  at  the  center  of  each  space  between  the  hangers 
of  the  former.  In  the  tunnel,  to  secure  better  conductivity, 
the  messenger  cable  is  of  ^-in.  stranded  copper  and  a  com¬ 
plete  double  trolley  wire  is  suspended  over  each  track  as 
security  against  interruption  of  service.  The  messenger 
cable  in  the  tunnel  is  carried  by  suspension  insulators  from 
brackets  which  are  themselves  in  turn  carried  on  secondary 
insulators  resting  on  hangers  fastened  into  the  roof  of 
the  tunnel,  so  that  there  are  within  the  tunnel  two  insu¬ 
lators  in  series,  each  of  them  good  for  150,000  volts  to 
ground.  Five  locomotives  are  in  use  for  the  service,  each 
of  about  1600  hp,  distributed  in  four  motors,  spring-sup¬ 
ported  on  the  truck  frames  and  geared  to  the  driving 
wheels.  In  the  tunnel  service  the  locomotives  are  not  un¬ 
coupled  from  the  trains,  but  pulled  through  with  them,  the 
fires  being  allowed  to  rest  in  proper  condition  to  give  the 
minimum  smoke  and  steam  during  the  twelve  minutes  or 
so  required  for  transit.  Two  of  the  locomotives  are  high- 
geared  for  passenger  trains,  the  other  three  being  low- 
geared  for  the  freight  service.  The  plant  has  now  been  in 
operation  long  enough  to  be  a  demonstrated  success  in 
every  respect,  and  the  terrors  of  the  Iloosac  Tunnel  are  a 
thing  of  the  past. 

One  of  the  most  interesting  minor  features  of  the  enter¬ 
prise  was  the  care  taken  to  insure  safety  to  the  workmen 
in  doing  the  very  large  amount  of  work  required  within 
the  tunnel  in  the  installation  of  the  overhead  conductors. 
Two  work  trains  were  equipped  by  the  railway  for  the 
contractor,  each  hauled  by  an  oil-burning  locomotive  and 
carrying  a  generator  set,  an  air  compressor,  a  blacksmith 
shop,  platform  cars  on  which  material  could  be  carried  and 
from  which  work  could  be  done,  and  a  dining  car.  The  gen¬ 
erator  furnished  ample  lighting  facilities  and  the  air  com¬ 
pressor  gave  power  for  operating  the  pneumatic  drills  for 
cutting  the  bolt  holes  and  air  for  the  security  of  the  work¬ 
men.  On  every  third  platform  car  an  air  lock  was  built, 
consisting  of  a  tiny  room  supplied  with  air  under  slight 
pressure  into  which  the  workmen  could  retreat  while  a 
passing  train  was  filling  the  air  with  gases  and  could  re¬ 
main  until  the  air  outside  got  tolerable  again.  The  dining 


car  was  fitted  up  as  a  similar  air  lock,  so  that  the  air  could 
always  be  kept  fresh  within.  With  the  aid  of  these  pre¬ 
cautions  the  work  was  carried  on  without  any  serious 
accidents  from  bad  air.  Altogether  the  Hoosac  Tunnel 
equipment  has  been  very  successfully  worked  out,  and  it 
is  a  matter  of  public  congratulation  that  one  more  tunnel 
has  been  removed  from  the  danger  list  by  electric  traction. 


REGULATION  OF  PUBLIC  UTILITIES. 

An  important  feature  of  the  conference  of  Governors 
at  Spring  Lake,  N.  J.,  last  week  was  the  address  of  Gov¬ 
ernor  McGovern  of  Wisconsin  on  “State  Control  of  Public 
Utilities.”  The  leading  position  occupied  by  the  State  of 
Wisconsin  in  the  movement  to  regulate  utilities,  the  con¬ 
tinued  increase  in  the  number  of  effective  state  laws  on 
this  subject,  and  the  undiminished  approval  of  the  general 
public,  combine  to  make  the  discussion  by  Governor 
McGovern  of  interest  to  officials  of  public-service  corpora¬ 
tions.  We,  therefore,  publish  it  in  full  in  this  issue.  While 
the  address  not  unnaturally  is  a  vigorous  presentation  of 
the  advantages  of  commission  regulation,  it  is  noteworthy 
that  the  speaker  asserts  that  definite  benefits  have  accrued 
to  the  utilities  through  the  introduction  of  more  scientific 
rate-making  methods  and  better  service,  the  elimination  of 
discriminatory  rates,  and  knowledge  of  the  value  of  the 
properties.  The  Wisconsin  commission  has  undoubtedly 
worked  to  make  the  companies  more  efficient  public  servants, 
and  whether  or  not  exception  is  taken  to  some  of  its  in¬ 
dividual  decisions  on  rates  and  values  it  deserves  wide¬ 
spread  credit  for  consistent  efforts  to  improve  service.  The 
policy  that  has  been  followed  in  this  respect,  however,  is 
perhaps  due  more  to  the  personnel  of  the  commission  and 
its  staff  than  to  the  language  of  the  law  under  which  they 
hold  jurisdiction  over  the  companies.  In  this  opinion  we 
may  be  differing  from  the  conclusions  in  the  address,  which 
says  that  the  enforcement  of  the  right  to  regulate  is  a 
legislative  function  that  cannot  lawfully  be  delegated  to 
an  administrative  board,  but  adds  that  this  fact  does  not 
militate  against  the  practical  utility  of  the  commissions. 
Governor  McGovern  goes  on  to  say  that  the  commission 
ascertains  the  facts  of  each  case  as  it  is  presented,  and 
applies  thereto  the  law  already  laid  down  by  the  Legislature. 
Ignoring  the  legal  question  involved,  it  may  be  asked  how 
the  carefully  studied  opinions  of,  for  instance,  the  Wiscon¬ 
sin  commission  can  be  regarded  as  otherwise  than  dis¬ 
tinctly  administrative  or  judicial  in  character.  Regulating 
acts  prescribe  reasonable  and  undiscriminatory  rates, 
adequate  service  and  control  of  capitalization,  but  those 
are  very  general  and  flexible  terms.  The  fair  interpretation 
of  these  typical  provisions  of  such  acts  calls  for  constructive 
and  administrative  ability  of  a  high  order.  Regulation  is 
certainly  to  be  permanent  in  this  country,  and  if  it  is  to  be 
a  success  this  result  will  arise  from  wise  administration  of 
the  laws  by  able,  fair-minded  commissioners. 

It  is  stated  in  the  address  that  the  fact  of  regulation 
contains  the  implication  that  public  utilities  are  virtual 
monopolies,  and  that  the  Wisconsin  statute  recognizes  this 
condition  by  providing  for  the  indeterminate  permit  or 
franchise.  Of  course,  the  local  conditions  in  Wisconsin  are 
not  the  same  as  in  other  states,  but  an  indeterminate  permit 
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does  not  appear  unreasonable  even  in  cases  where  com¬ 
petition  prevails.  In  a  number  of  cities  in  other  states  than 
Wisconsin  conditions  of  practical  competition  exist,  and  it 
is  not  clear  that  an  indeterminate  permit  would  not  be 
proper  in  such  situations.  The  policy  which  limits  the  life 
of  franchises  is  a  doubtful  one  unless  it  permits  a  company 
to  charge  rates  high  enough  to  provide  not  only  for  a  fair 
return  on  the  capital  investment,  but  also  for  the  amortiza¬ 
tion  of  the  capitalization  during  the  term  of  the  grant. 
However,  unless  a  company  finds  the  conditions  of  an 
accepted  franchise  unduly  burdensome  as  to  service  or 
confiscatory  as  to  rates  it  does  not  appear  to  be  the  part  of 
wisdom  to  surrender  such  rights  as  may  be  held  under  an 
existing  limited-term  franchise  in  order  to  accept  an  inde¬ 
terminate  permit  under  a  new  law.  When  the  companies 
accepted  limited  franchises  they  did  so,  presumably,  after  a 
thorough  consideration  of  the  good  and  bad  points.  It  is 
not  clear  whether  some  companies  in  this  position  would 
weaken  or  strengthen  their  standing  by  retaining  their 
rights  under  old  franchises  until  perhaps  just  before  the 
date  of  expiration.  If  the  policy  of  the  state  remains  un¬ 
changed,  they  could  then  accept  the  indeterminate  permit. 

One  of  the  principal  parts  of  the  address  is  the  discussion 
on  the  subject  of  rates.  The  old  and  crude  phrase  of  “what 
the  traffic  will  bear”  has  indeed,  as  the  speaker  said,  become 
odious.  It  is,  however,  a  concise  method  of  expressing,  in 
one  sense,  what  seems  to  be  an  essential  element — the  value 
of  the  service — in  any  scheme  of  rate-making  for  a  utility 
that  does  not  charge  flat  rates  for  all  service.  Certainly 
the  cost  of  electric  service  does  not  bear  the  same  relation  to 
rates  that  the  cost  of  production  bears  to  the  price  of  com¬ 
modities.  In  order  to  stimulate  a  demand  at  varying  hours 
and  in  varying  quantities  the  rates  for  electric  service 
should  be  based  upon  other  conditions  than  the  cost  of 
service  alone.  The  value  of  the  service,  together  with  other 
conditions,  should  be  taken  into  careful  consideration  when 
rates  are  made  for  different  classes  of  consumers.  Where 
conditions  in  one  locality  are  the  same  it  is  just  that  rates 
should  be  alike.  Prices  of  commodities  fluctuate  with 
changing  supply  and  demand  and  can  be  altered  by  manu¬ 
facturers  as  costs  change ;  but  public-utility  rates  are  more 
rigid,  and  companies  find  it  exceedingly  difficult  to  secure 
public  acceptance  of  any  revision  that  is  not  downward. 


FIELD  AND  FLUX. 

Three  letters  appearing  in  a  recent  issue  of  the  Elektro- 
icchnische  Zeitschrift,  as  noted  in  the  Digest,  serve  to  call 
attention  to  the  importance  of  employing  the  correct  terms 
when  referring  to  physical  quantities  if  the  proper  idea 
is  to  be  conveyed  to  a  person  unfamiliar  with  the  relations 
being  discussed.  Opinions  may  differ  as  to  the  desirability 
of  employing  the  word  “flux”  in  connection  with  mag¬ 
netism,  which  is  considered  not  to  flow,  and  as  to  the  dis¬ 
tinction  which  should  be  made  between  the  term  “field,” 
as  representing  the  whole  space  subjected  to  magnetic  in¬ 
fluence,  and  “flux,”  as  measurable  “lines  of  force”  in  certain 
paths  within  the  field.  One  can,  however,  find  little  justifi¬ 
cation  for  the  prevalent  use  in  American  electrical  litera¬ 
ture  of  the  term  “field”  in  such  expressions  as  the  “field 
has  a  resistance  of  too  ohms,”  “the  field  is  laminated"  and 


“the  field  weighs  2000  lb.”  The  fact  that  the  person  who 
employs  such  expressions  is  not  ignorant  of  the  relations 
involved  and  that  the  expressions  will  be  properly  inter¬ 
preted  by  most  people  offers  nothing  in  compensation  for 
the  further  fact  that  the  expressions  are  a  source  of  need¬ 
less  confusion  to  the  very  persons  who  are  expected  to  be 
most  benefited  by  studying  them.  To  an  extent  that  many 
writers  evidently  fail  to  appreciate  the  average  student 
reader  places  a  logical  interpretation  on  each  technical  term 
as  brought  to  his  attention,  and  when  subsequently  this  term 
is  used  illogically  he  recognizes  that  confusion  exists,  but 
does  not  take  time  to  unravel  the  tangle.  For  this  condi¬ 
tion  the  writers,  who  are  much  fewer  in  number  than  the 
readers,  are  to  blame  and  not  the  readers  themselves. 
American  writers  on  engineering  subjects  can  well  be  said 
to  be  the  chief  offenders  in  this  respect. 


THE  INVESTIGATION  OF  ILLUMINATION. 

We  are  glad  to  note  that  definite  steps  have  been  taken 
by  the  French  Department  of  the  Interior  toward  the 
formation  of  a  commission  charged  with  investigating  and 
reporting  on  suitable  material  and  methods  of  illumination 
with  a  view  to  prescribing  conditions  which  shall  tend  to 
the  general  improvement  of  the  situation  and  to  the  preser¬ 
vation  of  eyesight.  The  project  was  announced  several 
months  ago,  and  this  note  is  not  so  much  for  the  purpose 
of  merely  calling  additional  attention  to  it  as  to  urge  unity 
of  action  between  the  French  commission  and  bodies  work¬ 
ing  toward  similar  ends  in  other  countries.  We  have 
already  reaped  some  of  the  fruits  of  international  effort  irr 
the  establishment  of  the  international  candle.  We  now 
have  in  this  country  several  organizations,  notably  the  Illu¬ 
minating  Engineering  Society  and  the  American  Associa¬ 
tion  for  the  Conservation  of  Vision,  actively  working  along 
the  very  lines  proposed  in  France.  Similar  bodies  are  avail¬ 
able  for  co-operation  in  England  and  Germany  and  some 
other  countries,  and  it  is  greatly  to  be  hoped  that  the  formal 
action  taken  by  the  Erench  government  will  lead  to  an  in¬ 
ternational  conference  on  this  extremely  important  matter. 

Of  course,  it  may  be  too  much  to  hope  for  any  interna¬ 
tional  action  leading  to  anything  as  formal  as  standard  speci¬ 
fications,  since  conditions  vary  widely  from  country  to  coun¬ 
try,  and  so  complete  a  consensus  of  opinion  as  is  necessary  to* 
establish  entire  harmony  is  not  reasonably  to  be  expected  at 
present.  Yet  an  international  recommendation  for  the 
lighting  of  industrial  establishments  and  buildings  used  for 
public  purposes  is  not  beyond  a  reasonable  expectation  of 
establishment,  and  it  would  carry  such  weight  as  to  exer¬ 
cise  a  powerful  influence  on  the  legal  regulation  of  industrial 
conditions.  In  our  own  country  such  regulations  are  in 
the  hands  of  the  states,  yet  if  there  were  any  definite 
standard  to  which  to  refer  there  would  be  a  strong  ten¬ 
dency  toward  uniformity,  as  in  the  case  of  other  protective 
legislation.  The  main  thing  in  any  event  is  to  take  steps 
toward  a  friendly  conference  upon  which  united  effort 
might  be  based.  This  is  certainly  easily  within  reach  of 
practicable  action,  and  before  the  French  commission  gets 
far  along  with  its  work  it  would  be  desirable  for  the  other 
bodies  interested  to  get  into  communication  with  it. 


722 


ELECTRICAL  WORLD. 


VoL.  58,  No.  13. 


Turin  International  Electrical  Congress. 


The  Turin  International  Electrical  Congress  was  in¬ 
augurated  on  Sunday  morning,  Sept.  10,  at  a  formal  session, 
which  was  followed  in  the  afternoon  by  a  meeting  of  the 
officers  and  the  same  evening  by  a  banquet  tendered  to  the 
official  delegates  of  the  congress.  Among  those  present, 
aside  from  members  of  the  congress,  were  official  repre¬ 
sentatives  of  the  Italian  army  and  navy  and  of  various 
administrative  departments  of  the  Italian  government.  Mr. 
Boselli,  president  of  the  Polytechnic  Institute,  who  wel¬ 
comed  the  congress  on  the  part  of  the  government,  also 
paid  a  tribute  to  the  late  Prof.  Galileo  Ferraris  and  his 
work  at  the  Polytechnic  Institute.  Professor  Lombardi,  as 
president  of  the  committee  on  organization,  in  turn  wel¬ 
comed  the  delegates  and  gave  a  brief  sketch  of  the  origin 
of  the  congress  and  of  the  preliminary  preparations  for  its 
work.  He  spoke  of  the  great  progress  in  electrical  trans¬ 
mission  of  energy  in  Italy,  a  country  poor  in  coal  but  rich  in 
water-power,  and  invited  the  members  to  visit  the  more 
important  Italian  installations,  or,  at  least,  to  gain  an  idea 
of  them  from  a  handsome  illustrated  volume  which  would 
be  presented  to  each  member  of  the  congress  by  the  Associa- 
zione  Esercenti  Imprese  Elettriche  in  Italia,  which  corre¬ 
sponds  somewhat  to  the  American  National  Electric  Light 
Association.  He  also  spoke  in  high  terms  of  the  aid  ren¬ 
dered  to  the  congress  by  the  Duca  degli  Abruzzi,  its  patron, 
and  by  the  ministers  of  posts  and  telegraphs  and  other  de¬ 
partments  of  the  government ;  by  Prof.  Guido  Grassi,  presi¬ 
dent  of  the  executive  committee,  and  especially  by  Mr. 
Curti,  general  secretary,  and  Mr.  Guido  Semenza,  the  latter 
having  rendered  aid  of  the  highest  value  in  connection  with 
the  program  of  papers. 

Minister  Calissano,  of  the  Italian  Department  of  Posts 
and  Telegraph,  followed  Professor  Lombardi,  and  in  the 
course  of  his  remarks  referred  to  an  international  con¬ 
ference  that  will  presently  convene  at  Rome  to  formulate  a 
code  for  the  regulation  of  wireless  telegraphy.  In  the 
name  of  the  Minister  of  Agriculture,  Industry  and  Com¬ 
merce.  he  offered  to  the  members  of  the  congress  a  volume 
of  statistics  of  Italian  electrical  plants. 

Professor  Lombardi  then  introduced  in  turn  representa¬ 
tives  of  several  of  the  countries  prominently  identified  with 
the  congress,  who  made  brief  remarks.  These  gentlemen 
were;  Mr.  Gano  Dunn,  for  the  United  States;  Prof.  Sil- 
vanus  P.  Thompson,  for  Great  Britain;  Prof.  Paul  Janet* 
for  France;  Dr.  Georg  Dettmar,  for  Germany;  Professor 
de  Chatelaine,  for  Russia;  Mr.  Carl  A.  Rosander,  for 
Sweden,  and  Mr.  Leon  Gaster,  representing  the  British 
Illuminating  Engineering  Society. 

Upon  motion  of  Professor  Lombardi,  Minister  Calissano 
was  elected  honorary  president,  and  upon  motion  of  Mr. 
C.  O.  Mailloux,  Professor  Lombardi  was  elected  active 
president  of  the  body.  Prof.  Guido  Grassi  and  Mr. 
Emanuel  Jona  were  elected  general  vice-presidents,  and 
Mr.  Guido  Semenza  general  secretary.  The  following 
honorary  vice-presidents  were  then  elected:  Professor 
Pacinotti,  the  inventor  of  the  modern  dynamo,  for  Italy; 
Prof.  S.  P.  Thompson  and  Mr.  Alexander  Siemens,  for 
Great  Britain;  Mr.  Gano  Dunn,  for  the  United  States; 
Prof.  Paul  Janet,  for  France;  Dr.  Carl  Strecker,  for  Ger¬ 
many;  Dr.  Alfred  Graf,  for  Austria-Hungary;  Prof.  Pierre 
Ossactchy,  for  Russia;  Mr.  Gustav  I’Hoest,  for  Belgium; 
Dr.  Behn-Eschenburg,  for  Switzerland;  Dr.  de  La  Pena, 
for  Spain,  and  Dr.  Valdemar  Poulsen,  for  Scandinavia. 

The  congress  comprised  eight  technical  sections,  as  fol¬ 
lows:  (i)  Electrical  machinery  and  transformers;  (2) 
construction,  central  stations,  switchboards,  distribution ; 
(3)  instruments  and  methods  of  measurement:  (4)  electric 
light  and  heat;  (5)  electric  traction;  (6)  telegraphy  and 
telephony;  (7)  storage  battery,  electrochemistry  and  elec¬ 
trometallurgy ;  (8)  rates,  taxation  and  legislation.  Each 
section  was  provided  with  a  president  and  two  vice-presi¬ 


dents,  who  were  elected  at  the  inaugural  meeting.  Dr.  A. 
E.  Kennedy  was  elected  president  of  Section  3;  Mr.  C.  O. 
Mailloux,  president  of  Section  5,  and  Dr.  C.  H.  Sharp,  vice- 
president  of  Section  4.  At  a  session  on  Sunday  afternoon 
the  various  officers  completed  the  routine  organization  of 
the  congress. 

The  final  session  of  the  congress  was  held  on  Saturday, 
Sept.  16,  and  the  following  Sunday  was  devoted  to  visits  to 
a  number  of  large  electrical  installations.  There  were 
parallel  meetings  of  sessions,  from  three  to  six  sessions 
meeting  simultaneously.  Sessions  met  at  nine  o’clock  in 
the  morning  on  Monday,  Tuesday  and  Wednesday,  and 
during  three  periods  on  Friday.  Thursday  was  devoted  to 
an  excursion  to  Genoa  in  order  to  visit  the  Giovi  electric 
railway.  On  Monday  afternoon  the  members  of  the  con¬ 
gress  visited  the  exposition  in  a  body  and  that  evening  at¬ 
tended  a  reception  in  their  honor  given  by  the  Artists’  Club. 
On  Tuesday  the  city  of  Turin  gave  a  banquet  to  the  officers 
of  and  official  delegates  to  the  congress,  and  on  Wednesday 
a  luncheon  was  tendered  to  members.  On  Wednesday 
afternoon  another  official  visit  was  made  to  the  exposition. 
The  meeting  closed  with  a  formal  general  session  on 
Saturday  afternoon. 

A  committee  of  ladies  took  charge  during  the  congress  of 
the  entertainment  of  ladies  accompanying  members.  On 
Monday  morning.  Sept,  ii,  there  was  an  automobile  ride, 
with  luncheon  upon  return.  On  Tuesday  afternoon  the 
ladies  in  a  body  paid  their  respects  to  Professor  Pacinotti 
at  the  Polytechnic  Institute,  after  which  tea  was  served  at 
a  restaurant  in  the  exposition  grounds,  and  in  the  evening 
there  was  a  theater  party.  On  Wednesday  morning  visits 
were  paid  to  the  Turin  picture  gallery  and  to  the  Egyptian 
Museum,  and  on  Friday  a  visit  was  made  to  the  parts  of 
the  International  Exposition  most  attractive  to  ladies, 
which  was  followed  by  a  luncheon.  xMl  the  ladies  attended 
the  reception  given  by  the  city  of  Turin  on  Tuesday  and  the 
luncheon  to  members  of  the  congress  which  was  given  on 
Wednesday. 

When  the  congress  opened  the  total  number  of  members 
inscribed,  including  those  not  in  attendance,  was  about  four 
hundred.  American  members  of  the  congress  presented 
papers  in  person  as  follows:  Mr.  Philip  Torchio,  of  New 
York,  on  The  Selection  of  the  Transmission  and  Dis¬ 
tributing  Voltage,  and  the  Design  of  Szvitchboards  and  Sub¬ 
stations  in  Large  Electrical  Installations,  Taking  Into  Ac¬ 
count  Both  Economy  and  First  Cost,  and  Continuity  of 
Service;  Dr.  Clayton  H.  Sharp,  of  New  York,  on  Elec¬ 
tricity  Meters,  with  Special  Reference  to  Different  Kinds 
of  Loads;  Mr.  G.  Faccioli,  of  the  General  Electric  Company, 
on  Electrical  Surges  and  Methods  for  Their  Prevention  (in 
Italian)  ;  Dr.  A.  E.  Kennelly,  Harvard  University,  on  The 
Rotating  Electric  Current  Field;  Mr.  C.  O.  Mailloux,  on 
Methods  of  Determining  the  Value  of  a  Constant  Current 
Having  the  Same  Heating  Effect  as  a  Variable  Current  (in 
French),  and  also  a  paper  (in  English)  on  The  Electrifica¬ 
tion  of  Railroads.  Papers  were  communicated  to  the  con¬ 
gress  by  the  following  Americans  not  in  attendance:  Mr. 
S.  Q.  Hayes,  of  the  Westinghouse  Electric  &  Manufactur¬ 
ing  Company,  on  Commercial  Electrical  Apparatus  for 
loo.ooo-Volt  Service;  Prof.  Vladimir  Karapetoff,  of  Cor¬ 
nell  University,  on  The  Practical  Calculation  of  Electro¬ 
static  Fields  (in  French)  ;  Dr.  C.  P.  Steinmetz,  on  The 
Nature  of  Electric  Transient  Phenomena;  Prof.  E.  E.  F. 
Creighton,  of  the  General  Electric  Company,  on  The  Pro¬ 
tection  of  Electric  Systems,  and  Dr.  E.  B.  Rosa,  of  the 
Bureau  of  Standards,  on  The  International  Candle.  The 
total  number  of  papers  on  the  program  was  eighty-three, 
divided  into  papers  opening  discussions,  or  setting  forth 
the  present  status  of  the  subject  treated,  and  communica¬ 
tions  on  miscellaneous  subjects.  The  various  papers  wer^ 
printed  either  in  Italian.  English,  French  or  German. 
Those  in  the  English,  Italian  and  German  languages  were 
prefaced  by  a  brief  abstract  in  French. 
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Conference  on  Rubber-Covered  Wire  Inspection. 

A  conference  was  held  on  Aug.  9  in  New  York  City 
between  the  Underwriters  and  the  manufacturers  of  rubber- 
covered  wire,  at  which  the  National  Electric  Light  Asso¬ 
ciation  was  represented  by  Mr.  W.  H.  Blood,  Jr.,  insurance 
expert  for  that  body. 

The  conference  was  called  at  the  request  of  the  wire 
manufacturers,  who  desired  that  inspection  of  rubber- 
covered  wire  made  under  the  new  national  electrical  code 
specifications  should  be  conducted  on  a  uniform  basis 
throughout  the  country.  The  wire  manufacturers  insisted 
that  as  the  matter  was  of  so  great  importance  to  them  they 
should  have  a  voice  as  to  the  carrying  out  of  the  tests  on 
rubber-covered  wires. 

For  the  past  three  years  the  Underwriters  have  carried 
on  their  own  laboratory  and  testing  bureau,  while  most  of 
the  wire  manufacturers  have  joined  together  and  main¬ 
tained  a  “Wire  Inspection  Bureau.”  These  two  bureaus 
have  not  always  worked  in  harmony  and  one  inspection  has 
oftentimes  supplemented  the  other. 

As  a  result  of  the  conference  the  inspection  of  wires  will 
be  undertaken  entirely  under  the  supervision  of  the  Under¬ 
writers’  laboratories.  The  sub-committee  on  wire  of  the 
electrical  committee  of  the  National  Fire  Protection  Asso¬ 
ciation  is  to  be  continued  and  is  to  include  three  represen¬ 
tatives  of  the  Underwriters  and  three  representatives  of 
the  wire  manufacturers  subscribing  to  the  Underwriters’ 
laboratories  inspection  service.  This  committee  is  to  be 
a  committee  on  the  laboratories  inspection  methods,  and  it 
is  expected  that  there  will  be  worked  out  a  single  and  uni¬ 
versally  applicable  method  for  factory  and  field  inspection 
of  rubber-covered  wires.  This  will  carry  with  it  the  use  of 
a  single  form  of  label. 

On  Sept.  18  a  meeting  of  the  Rubber-Covered  Wire 
Manufacturers’  Association  was  held  to  consider  the  wire- 
inspection  subject,  but  the  result  of  the  discussion  has  not 
yet  been  made  public. 


Distinguished  English  Visitors  in  the  United  States. 


Mr.  S.  Z.  de  Ferranti,  president  of  the  British  Institution 
of  Electrical  Engineers,  accompanied  by  Mrs.  de  Ferranti, 
is  in  the  United  States  on  his  first  visit  to  this  country. 
Mr.  de  Ferranti’s  visit  is  in  the  nature  of  a  vacation,  al¬ 
though  he  is  making  a  close  inspection  of  electrical  develop¬ 
ment  in  this  country.  He  arrived  in  New  York  on  the 
Cedric  on  Sept.  8  and  after  a  few  days  spent  in  and  near 
that  city,  much  in  the  company  of  Mr.  John  W.  Lieb,  Jr., 
he  proceeded  to  Chicago,  where  he  remained  for  several 
days  last  week  visiting  electrical  installations  under  the 
general  guidance  of  Chicago  friends,  including  Mr.  Samuel 
Insull,  Mr.  Frederick  Sargent  and  others.  In  Chicago  Mr. 
de  Ferranti  met  Mr.  H.  A.  Couves,  of  Newcastle,  England, 
and  on  Sept.  16,  Mr.  Charles  H.  Merz,  of  London  and 
Newcastle,  and  Mr.  Arthur  Wright,  of  London,  who  are 
also  in  this  country  and  who  have  made  a  visit  to  the 
Pacific  Coast.  Later  the  tourists  were  joined  by  Mr.  Raven, 
chief  engineer  of  the  North  Eastern  Railway,  of  England, 
and  the  whole  party  plan  to  sail  for  home  from  New  York 
on  the  Olympic,  leaving  Sept.  30.  The  party  was  enter¬ 
tained  at  Mr,  Insull’s  country  place  at  Libertyville,  Ill.,  on 
Saturday  and  Sunday,  Sept.  16  and  17.  On  Monday,  Sept. 
18,  the  visitors  inspected  the  gas-engine  and  electrical  equip¬ 
ment  in  the  steel  mills  at  Gary,  Ind.,  and  they  left  the  same 
night  for  Pittsburgh.  Here  a  stop  was  made  and  later  the 
party  attended  the  Edison  convention  at  Spring  Lake,  N.  J., 
planning  to  visit  Niagara  Falls,  Schenectady  and  other 
points  before  sailing. 

Mr.  de  Ferranti  is  one  of  the  pioneers  of  electrical  work 
in  England.  The  generating  station  which  he  caused  to  be 
established  at  Deptford,  near  London,  in  1888,  was  the 


first  attempt  to  supply  the  wants  of  a  great  city  from  an  out¬ 
side  source,  using  high-pressure  generators,  transmission 
by  underground  mains  and  transformation  by  substations 
within  the  area  of  supply.  This  general  principle  of  cen¬ 
tralizing  production  is  now  recognized  as  standard  the  world 
over.  The  alternating-current  units  put  into  service  in 
Deptford  in  1889  were  rated  at  1200  kw  each  and  generated 
energy  at  10,000  volts.  They  were  the  giant  dynamo-elec¬ 
tric  machines  of  those  days.  The  boldness  and  originality 
of  this  engineering  received  a  just  tribute  of  praise  then 
and  since. 

In  conversation  with  a  representative  of  the  Electrical 
World  in  Chicago  Mr.  de  Ferranti  commented  on  the  high 
order  of  the  electrical  engineering  work  he  had  encountered 
in  this  country.  There  is  nothing  better  anywhere,  he  said, 
and  he  expressed  himself  as  pleased  with  the  character  of 
the  electrical  work  he  had  seen.  Mr.  de  Ferranti  believes 
that  somewhat  higher  economies  from  steam-turbine  opera¬ 
tion  are  obtained  in  England  than  in  this  country  and  he 
thinks  that  electricity  is  produced  more  cheaply  from  coal 
in  England  than  anywhere  else  in  the  world.  However,  this 
economy  is  to  some  extent  a  question  of  the  size  of  gen¬ 
erating  units,  and  with  the  extremely  large  units  which  are 
now  in  use  and  building  in  this  country  it  may  be  that  the 
record  of  the  English  engineers  in  economy  of  production 
may  be  soon  equaled  or  possibly  surpassed. 

The  distinguished  visitor  is  much  interested  in  the  ques¬ 
tion  of  coal  conservation,  and  he  devoted  his  last  inaugural 
address  as  president  of  the  Institution  of  Electrical  Engi¬ 
neers  largely  to  this  subject.  He  believes  that  the  final 
solution  of  the  question  of  coal  conservation  is  to  be  ob¬ 
tained  by  the  conversion  of  the  whole  of  the  coal  used  for 
heat  and  power  into  electricity  and  the  recovery  of  the  by¬ 
products  at  a  comparatively  small  number  of  great  electrical 
generating  stations.  All  the  wants  of  a  country  like  Great 
Britain  in  the  way  of  light,  power,  heat  and  chemical  action 
would  then  be  met  by  a  supply  of  electricity  distributed  over 
the  entire  country.  This  can  only  be  done,  however,  when 
the  conversion  is  effected  at  such  an  efficiency  as  will  cause 
the  electrical  energy  delivered  to  represent  a  high  percent¬ 
age  of  the  energy  in  the  coal ;  and  the  president  of  the 
Institution  thinks  that  in  order  to  supply  electricity  for  all 
purposes  it  will  be  necessary,  among  other  things,  to  have 
a  conversion  efficiency  of  not  less  than  25  per  cent,  com¬ 
pared  with  the  present  coal-conversion  efficiency  in  steam¬ 
generating  stations  of  perhaps  12  per  cent.  To  accom¬ 
plish  this  result  Mr.  de  Ferranti  thinks  it  may  be  possible 
to  convert  the  coal  into  gas,  utilizing  the  by-products,  and 
burn  the  gas  as  fuel  for  the  operation  of  steam  turbines 
having  greatly  increased  efficiency  by  the  use  of  highly 
superheated  steam.  By  carrying  out  this  proposal  Mr.  de 
Ferranti  thinks  that  about  half  the  coal  now  burned  in 
England  can  be  saved.  The  principal  by-product  of  the 
coal  will  be  used  for  fertilizer,  maintaining  the  existing 
area  of  the  country  in  a  fertile  state,  so  that  the  whole 
project  is  really  one  of  far-reaching  importance.  Its 
author  thinks  that  the  greatest  work  of  electrical  engineers, 
particularly  Engli.sh  electrical  engineers,  lies  in  the  study 
of  the  subject  of  coal  conversion,  with  the  idea  of  using  all 
the  energy  of  the  coal  for  electrical  applications. 

Mr.  de  Ferranti  also  spoke  of  the  backwardness  of  com¬ 
mercial  electrical  development  in  England  owing  to  oppres¬ 
sive  legal  restrictions  and  said  that  he  thought  that  this 
condition  was  reflected  in  the  electrical  manufacturing  in¬ 
dustry  of  that  country — a  condition  from  which  Germany 
and  the  United  States  are  happily  free.  He  also  spoke  of 
the  fact  that  the  Institution  of  Electrical  Engineers  in 
Great  Britain  is  undergoing  a  broadening-out  process  to 
make  it  in  a  way  more  “popular,”  without  losing  its  scien¬ 
tific  and  professional  standing.  An  effort  is  being  made  to 
recognize  in  the  Institution  the  commercial  development 
of  the  industry  in  an  adequate  manner.  Although  this  is 
his  first  visit  to  this  country,  the  president  of  the  Institution 
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expressed  himself  as  feeling  that  he  was  among  friends 
and  entirely  at  home.  He  was  very  cordial  in  his  references 
to  the  warmth  of  his  reception  by  American  electrical  men 
and  said  that  he  and  his  party  were  enjoying  their  visit 
thoroughly. 


Invalidation  of  Patent  on  Branch-Circuit  Regulation. 


The  current  issue  of  the  Patent  Office  Gazette  gives  the 
opinion  of  the  United  States  Circuit  Court  of  Appea’s, 
Seventh  Circuit,  in  a  case  involving  the  validity  of  a  patent 
issued  Nov.  23,  1897  (No.  594,144),  to  Dr.  Charles  P.  Stein- 
metz,  on  a  means  of  regulating  the  voltage  of  alternating- 
current  branch  circuits.  The  case  was  an  appeal  from  the 
Circuit  Court  of  the  District  of  Indiana,  which  dismissed 
a  suit  for  infringement  of  the  patent,  and  the  Circuit  Court 
decided  that  the  patent  was  void  for  lack  of  patentable 
invention  in  view  of  prior  art. 

The  invention  comprises  the  combination  of  an  “electro¬ 
dynamic  phase  modifier”  and  an  “equalizer”  in  a  branch 
circuit  of  an  alternating-current  system,  the  object  being  to 
secure  in  any  sub-circuit  any  desired  regulation  of  the 
voltage  or  current  and  to  restrict  the  effects  of  such  regula¬ 
tion  to  the  circuit  where  it  occurs,  thus  making  working 
conditions  in  each  of  the  sub-circuits  independent  of  those 
in  the  main  or  transmission  circuits.  The  regulable  “phase 
modifier,”  which  is  more  generally  known  as  a  synchronous 
condenser,  causes  the  current  in  a  branch  circuit  to  lag  or 
lead  as  desired,  and  in  order  to  permit  the  condenser  thus 
to  vary  the  branch  circuit  emf  without  affecting  the  emf 
of  the  main  .system  a  “localizer,”  more  generally  known  as 
a  choke  coil  or  .series  reactor,  is  used  in  the  circuit  in  com¬ 
bination  with  the  condenser.  The  court  held  that  the 
“phase  modifier”  is  found,  just  as  it  appears  in  the  patent, 
in  the  prior  art,  performing  the  same  function  as  in  the 
patent ;  and  that  the  “localizer”  appears  also  in  the  prior 
art  as  a  self-induction  coil,  being  used,  as  in  the  patent, 
to  produce  synchronism  between  the  current  and  emf. 
Moreover,  the  relation  of  these  two  agencies  to  each  other, 
reciprocally  acting  upon  each  other  to  produce  the  given 
action,  was  known  in  the  prior  art. 

The  opinion  states  that  the  concept  of  bringing  about 
synchronism  in  the  sub-circuits  does  not  seem,  in  view  of 
what  electrical  inventors  and  engineers  were  then  thinking 
and  doing,  to  have  been  an  invention.  Not  every  advance, 
the  court  said,  is  an  invention.  Coming,  as  successive  ad¬ 
vances  do,  in  the  evolution  of  electrical  uses,  many  such 
advances  disclose  nothing  beyond  good  electrical  engi¬ 
neering.  To  pronounce  each  adaptation  of  this  kind  patent- 
able  invention  would,  the  court  held,  encumber  the  electrical 
field  with  monopoly,  so  that  mere  engineers  would  have  no 
room  to  give  to  the  art  the  benefit  of  their  knowledge.  The 
conclusion  of  the  court  was  that  the  arrangement,  in  view 
of  the  prior  art,  was  not  patentable. 


Convention  of  Iron  and  Steel  Electrical  Engineers. 


The  As.sociation  of  Iron  &  Steel  Electrical  Engineers 
will  hold  its  fifth  annual  convention  in  New  York  City  from 
Sept.  25  to  30.  The  headquarters  will  be  at  the  Hotel  Im¬ 
perial,  Thirty-first  Street  and  Broadway.  There  will  be 
three  sessions  on  Monday,  Tuesday  and  Wednesday,  and 
two  on  Thursday  and  Friday.  Saturday  will  be  devoted  to 
visits  to  the  Interborough  and  Edison  generating  stations 
and  to  the  factories  of  the  Cooper  Hewitt  Electric  Com¬ 
pany  and  the  Cutler-Hammer  Company. 

The  following  papers  will  be  presented:  Dynamic  Safety 
Stops  for  Electric  Cranes,  by  a  representative  of  the  Cutler- 
Hammer  Manufacturing  Company;  Recent  Developments  in 
Mill  Control,  by  Mr.  M.  A.  Whiting,  of  the  General  Elec¬ 


tric  Company;  Automatic  Control  of  Direct-Current  Motors, 
by  Mr.  A.  C.  Eastwood,  of  the  Electric  Controller  &  Manu¬ 
facturing  Company;  Direct  Control  Reversing  Motor  Drive 
for  Planers,  by  Mr.  G.  W.  Richardson,  of  the  American 
Bridge  Company;  Transformers  for  Steel-Mill  Service,  by 
Mr.  H.  C.  Soule, of  the  Westinghouse  Electric  &  Manufactur¬ 
ing  Company;  Electric  Furnaces,  by  a  representative  of  the 
Swedish  Chamber  of  Commerce;  Mechanical  Design  of 
Cranes,  by  Mr.  C.  A.  Kafer,  of  the  Bethlehem  Steel  Works; 
Electric  Cranes  for  Steel-Mill  Service,  by  Mr.  E.  Fried- 
lander,  of  the  Carnegie  Steel  Company;  Methods  of  Lubri¬ 
cation  for  Electric  Cranes,  by  Mr.  T.  E.  Tymes,  of  the 
Lackawanna  Steel  Company;  Track  Wheels  for  EJectric 
Cranes,  by  Mr.  W.  T.  Snyder,  of  the  National  Tube  Com¬ 
pany;  Alternating-Current  Versus  Direct-Current  Cranes, 
by  Mr.  K.  A.  Pauly,  of  the  General  Electric  Company ; 
Recent  Developments  in  Motors  for  Steel-Mill  Service,  by 
Mr.  B.  Wiley,  of  the  Westinghouse  Electric  &  Manufac¬ 
turing  Company;  Alternating-Current  Versus  Direct-Cur¬ 
rent  Motors  for  Driving  the  Auxiliary  Apparatus  in  Steel 
Mills,  by  Mr.  B.  R.  Shover,  of  the  Carnegie  Steel  Company, 
and  E.  J.  Cheney,  of  the  General  Electric  Company ;  Design 
of  an  Electrically  Driven  Central  Pumping  Station,  by  Mr. 
F.  W.  McKee,  of  the  Jones  &  Laughlin  Steel  Company ; 
The  Regulating  Storage  Battery  in  Steel-Works  Service, 
by  Mr.  F.  W.  Woodhull,  of  the  Lukens  Iron  &  Steel 
Company;  Prime  Movers  in  Central  Power  Stations,  by  a 
representative  of  the  Westinghouse  Machine  Company; 
The  Light  for  Safety,  by  Mr.  Fortune,  of  the  Cooper 
Hewitt  Electric  Company;  Illumination  of  Steel  Works,  by 
Mr.  H.  M.  Gassman,  of  the  Tennessee  Coal.  Iron  &  Rail¬ 
way  Company;  Steel  Works  Illumination,  by  Mr.  C.  J. 
Mundo,  of  the  General  Electric  Company ;  Some  Features 
of  Good  Steel-Mill  Illumination,  by  Mr.  Ward  Harrison,  of 
the  National  Electric  Lamp  Association. 

On  Monday  afternoon  the  safety  committee  will  present 
its  report  for  general  discussion.  On  Tuesday  evening  Mr. 
R.  J.  Young,  of  the  Illinois  Steel  Company,  will  deliver  an 
illustrated  lecture  on  “Safety.”  On  Wednesday  evening 
will  be  held  the  annual  informal  dinner  of  the  association 
and  its  invited  guests.  On  Thursday  afternoon  a  visit  will 
be  made  to  the  works  of  the  Crocker- Wheeler  Company. 

The  officers  of  the  association  are:  Mr.  L.  R.  Palmer, 
president:  Mr.  B.  R.  Shover.  first  vice-president:  Mr.  C. 
W.  Parkburst,  second  vice-president;  Mr.  E.  W.  Yearsley, 
treasurer:  Mr.  James  Farrington,  secretary. 


Substation  and  Street-Lighting  Equipment  for  Chicago. 


On  Sept.  14  the  Sanitary  District  of  Chicago  awarded  a 
number  of  contracts  for  electrical  equipment  to  be  used  in 
the  new  flaming-arc  installation  for  street  lighting  which 
the  Sanitary  District  is  under  contract  to  build  for  the  city 
of  Chicago.  About  10,000  new  450-watt  lamps  will  be 
erected  ultimately,  and  they  will  be  operated  by  hydro-elec¬ 
tric  energy  obtained  from  the  Drainage  Canal  plant  of  the 
Sanitary  District.  For  this  purpose  several  substations  will 
be  built,  and  the  first  of  these  will  be  at  the  corner  of  Ham¬ 
lin  and  Wabansia  Avenues,  known  as  the  Wabansia  Avenue 
substation.  The  contract  for  the  substation  building  has 
been  awarded  to  Paschen  Brothers  for  $15,720. 

The  electrical  equipment  for  this  substation  will  be  sup¬ 
plied  by  the  W.  A.  Jackson  Company,  whose  bid  was 
$21,585.  Other  bidders  for  the  electrical  equipment  of  the 
substation  were  the  Pierce  Electric  Company,  $24,750,  and 
Kohler  Brothers,  $26,948.  The  contractor  for  the  electrical 
equipments  is  to  furnish  and  install  all  conduits,  pull  boxes, 
junction  boxes,  cut-out  cabinets,  electrically  operated  and 
hand-operated  oil  switches  and  oil-switch  compartments 
and  disconnect  switches,  as  well  as  compartments  for 
series  and  shunt  transformers.  The  high-voltage  insulatei! 
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cable  will  be  furnished  by  the  Sanitary  District,  and  all  generating  station  on  the  Mississippi  River,  north  of  the 
low-voltage  wire  and  cable  must  be  furnished  by  the  con-  city,  a  large  distributing  station  on  the  site  of  the  old  Main 
tractor.  The  contractor  must  also  build  and  install  the  Street  station  and  a  substation  on  Sixth  Street,  with  sev- 
switchboard,  which  will  have  twenty-three  panels — one  for  eral  miles  of  underground  transmission  line, 
main  control,  two  for  transformer  control  and  twenty  for  Ground  was  broken  for  the  new  power  station  on  Feb. 
the  control  of  arc-lighting  circuits.  There  will  be  five 
three-pole,  single-throw,  electrically  operated  General  Elec¬ 
tric  oil  switches  designed  for  operation  on  i2,ooo-volt, 

60-cycle  circuits.  The  operating  solenoids  shall  be  wound 
for  a  potential  of  no  volts,  energy  to  be  obtained  from  a 
small  motor  generator  and  a  storage  battery.  The  neces¬ 
sary  15,000-volt  series  transformers  for  automatic  opera¬ 
tion  shall  be  furnished  with  each  switch,  and  the  oil  switch 
itself  shall  withstand  a  five-minute  test  at  50,000  volts. 

Two  three-pole,  single-throw,  hand-operated  automatic  oil 
switches  will  be  required  also.  There  will  be  six  250-kva 
main  transformers,  furnished  by  the  district,  but  installed 
by  the  contractor. 

The  contract  for  tubular  wrought-iron  lamp  poles  was 
awarded  to  the  Electric  Railway  Equipment  Company, 
which  will  furnish  a  standard  pole  for  $9.25  and  an  e.xtra 
heavy  pole  for  $12.75  each.  These  poles  will  be  used  for 
supporting  arc  lamps  for  street-lighting  purposes,  and  about 
2000  will  be  required  in  the  initial  contract. 

About  300  wrought-iron  tubes  will  be  required  for 
Columbian  lamp-posts.  These  tubes,  4^4  in.  in  diameter 
and  23  ft.  long,  will  be  supplied  by  the  Western  Electric 
Company  for  $10.40  each. 

Malleable-iron  cross-arms  will  also  be  supplied  by  the 
Western  Electric  Company  at  the  following  prices:  Two- 
pin  cross-arm.  $1.25;  four-pin  cross-arm,  $2.15;  six-pin 
cross-arm,  $3.10.  Not  less  than  2000  cross-arms  will  be 
required  under  the  contract,  and  the  right  is  reserved  to 
order  any  additional  number  required  during  the  year. 

About  10,000  porcelain  insulators,  with  pins,  subjected 
to  a  test  of  20,000  volts,  will  be  required  for  circuits  having 
normal  potential  of  5000  volts.  These  insulators,  each 
equipped  with  a  locust  pin,  will  be  supplied  for  13^^  cents 
each  by  the  Western  Electric  Company. 

Not  less  than  500  bases  will  be  required  for  Columbian 
lamp-posts,  and  these  castings  will  be  furnished  by  the 
Delta-Star  Electric  Company  for  $18.25  each. 

About  fifty  alternating-current  indicating  switchboard 
ammeters  will  be  needed,  and  these  will  be  furnished  by 
Machada  &  Roller  for  $10.95  each.  These  meters  will  be 
used  in  connection  with  series  transformers  of  a  ratio  of 
three  to  one  for  indicating  the  current  on  60-cycle  lo-amp 
series  arc  circuits.  They  will  be  mounted  on  the  switch¬ 
board,  and  the  dial  range  will  be  from  zero  to  15  amp. 

The  contract  for  certain  kinds  of  outside  construction 
work,  including  the  setting  of  poles  and  the  erection  of 
brackets,  ladder  supports  and  line  wire,  has  been  awarded 
to  the  W.  F.  Cummings  Company.  This  work,  at  average 
conditions  of  construction  and  material,  will  cost  about 
$394  a  mile. 

The  hot-water  heating  system  in  the  Wabansia  Avenue 
substation  will  be  constructed  by  the  L.  H.  Prentice  Com- 

panv  for  $1181.  .  .  ...... 

of  20,000  kw.  In  addition,  the  distributing  station  is  a 

generating  station  on  a  small  scale,  the  generators  rated 
at  1200  kw  being  driven  by  wheels  taking  water  from  the 
Mississippi  River. 


•Site  of  Minneapolis  Power  Station  Looking  Northwest 
Toward  the  Mississippi  River,  March  4,  1911. 


25  and  electrical  energy  turned  out  Aug.  i,  or  in  practically 
five  months.  The  plant  is  of  steel-frame  and  brick  con¬ 
struction  and  is  a  typical  modern  turbine  generating  sta¬ 
tion.  The  distributing  station  and  substation  are  of  similar 
construction.  The  distributing  station  receives  the  output, 
not  only  of  the  new  steam  station,  but  also  of  the  Taylor’s 
Falls  hydroelectric  plant,  which  has  a  generating  rating 


■12,000-kw  Minneapolis  Power  Station  Looking  Southwest 
from  Mississippi  River,  Aug.  14,  1911. 


Rapid  Erection  of  Minneapolis  Generating  Station 


The  new  12,000-kw  steam  generating  station  of  the  Min¬ 
neapolis  General  Electric  Company  at  Minneapolis,  Minn, 
is  now  in  operation,  having  been  turned  over  to  the  oper¬ 
ating  company  by  the  Stone  &  Webster  Engineering  Cor¬ 
poration. 

As  noted  in  these  columns  Jan.  12,  1911,  the  old  Main  Messrs.  W.  S.  Barstow  &  Company,  managers  of  the 
Street  station,  formerly  the  main  steam  generating  station  Associated  Gas  &  Electric  Companies,  held  a  meeting  last 
of  the  Minneapolis  General  Electric  Company,  was  de-  week  at  their  New  York  headquarters,  at  which  the  super- 
stroyed  by  fire  on  Jan.  6.  An  engineering  and  construction  intendents  of  the  various  plants  in  their  organization  were 
office  was  immediately  opened  by  the  Stone  &  Webster  in  attendance.  The  mornings  were  devoted  to  discussions 
Engineering  Corporation  in  Minneapolis  to  build  a  new  intended  to  promote  harmonious  action,  disseminate  infor- 
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mation  and  interchange  of  ideas.  The  afternoons  were 
largely  devoted  to  visits  to  appliance  and  fixture  rooms, 
public-utility  plants,  etc.,  while  the  evenings  were  given 
over  to  diversion.  The  meeting,  which  extended  over  the 
entire  week,  led  to  a  more  thorough  understanding  between 
management  and  superintendents  and  a  closer  knitting  to¬ 
gether  of  the  plants. 

The  meeting  was  called  to  order  by  Vice-President 
d'aylor,  who  welcomed  the  guests  and  explained  the  general 
intention  and  outline  of  proceedings.  Mr.  Barstow,  presi¬ 
dent  of  the  company,  followed  with  a  short  address  on  the 
value  of  syndicate  management,  its  results,  relation  to 
public  welfare  and  the  increasing  knowledge  the  public  is 
obtaining  of  corporate  management  through  public-service 
channels.  His  view  of  the  future  was  optimistic,  while  at 
the  same  time  conservative  in  expression.  Mr.  Kilmer,  of 
the  Johns-Manville  Company,  spoke  on  indirect  lighting, 
and  the  Dart  Union  was  exhibited  and  explained  by  a  rep¬ 
resentative  of  the  manufacturers,  following  which  there 
was  a  display  of  “Hot-Point”  electric  appliances.  After 
luncheon  the  Stock  Exchange  and  Singer  Tower  were 
visited,  the  New  York-Chicago  ball  game  was  witnessed, 
and  a  trip  after  dinner  to  Chinatown  completed  the  day. 

Tuesday  morning’s  session  was  opened  by  Mr.  Atkinson, 
of  Van  Wert,  Ohio,  his  subject  being  “Pipe  Fittings.”  which 
gave  rise  to  a  lively  discussion.  Mr.  W.  J.  Murdock,  of 
Bethlehem,  Pa.,  then  took  up  the  subjects  of  stock  require¬ 
ments,  requisitions,  domes,  fixtures,  glassware,  uniformity 
of  prices  and  adjustment  of  stock  between  plants,  which 
points  were  discussed  freely.  After  luncheon  at  the  Law¬ 
yers’  Club  an  interesting  visit  was  made  to  the  gas  plant  at 
Astoria,  and  a  theater  party  concluded  the  day. 

Wednesday’s  session  was  opened  by  Mr.  Gauvey,  of 
Greenville,  Ohio,  with  a  paper  on  water-heating  appliances. 
Mr.  W.  J.  Murdock,  Cortland,  N.  Y.,  followed  with  a  paper 
on  house-piping,  specifications  for  plumbers  and  inspection, 
which  subjects  w^ere  generally  discussed.  Mr.  Flint,  of 
West  &  Flint,  public  accountants,  then  gave  an  interesting 
talk  on  system  and  statistics;  Mr.  Morrison,  of  the  Barstow 
Company,  introduced  the  speaker  and  touched  on  financial 
topics.  The  party  then  adjourned  to  the  offices  of  the 
Royal  Art  Glass  Company  and  were  conducted  to  the  Cafe 
Boulevard,  where  luncheon  was  served  under  the  hospitable 
direction  of  Mr.  Bruenn.  A  demonstration  of  the  new  gas 
“arc”  lamp  at  the  offices  of  the  General  Gas  Light  Com¬ 
pany  was  followed  by  a  boat  trip  to  Coney  Island  and  a 
banquet  in  Luna  Park. 

Thursday’s  session  opened  with  a  discussion  on  “Economy 
in  Gas  Making,”  conducted  by  Mr.  Stangland,  operating 
engineer  of  the  company.  Mr.  Shilling,  of  Salem,  N.  J., 
spoke  on  house  wiring,  and  several  other  subjects  came 
up.  Adjournment  was  made  to  attend  a  luncheon  at 
Kalil’s,  tendered  by  Messrs.  Shapiro  and  Aronson.  A  view 
of  the  fixture  rooms  of  the  latter  and  a  hasty  inspection  of 
the  German  high-pressure  gas  “arc,”  imported  by  Messrs. 
Fensterer  and  Ruhe,  were  followed  by  a  visit  to  the  Edison 
Waterside  plant.  A  theater  party  ended  the  day. 

On  Friday  morning  Mr.  Summers,  of  Ithaca,  and  Mr. 
Boyle,  of  Hornell,  introduced  topics  pertaining  to  new 
business,  card  indexes  and  follow-up  systems,  and  Mr. 
O’Neil,  of  Norwich,  brought  out  some  good  ideas  regard¬ 
ing  main  extensions.  Luncheon  was  presided  over  by  the 
executors  of  the  Barstow  Company,  and  an  enthusiastic 
motion,  thanking  the  officials  for  the  unusual  opportunity 
for  instruction  and  diversion,  was  unanimously  passed. 

During  the  meeting  it  was  remarked  that  the  time  is 
ripe  for  the  formation  of  an  appliance  club  or  association 
in  New  York,  with  lunch  facilities  for  resident  members,  a 
meeting  room  for  monthly  meetings  for  discussion,  and 
with  the  entertainment  features  necessary  for  out-of-town 
members.  It  was  suggested  that  a  few  large  appliance 
manufacturers  could  easily  create  business  by  fostering 
the  idea,  even  to  the  extent  of  permanent  display  rooms. 


International  Municipal  Congress  and  Exposition. 


Under  the  auspices  of  the  city  of  Chicago  and  a  number 
of  civic  organizations  the  International  Municipal  Congress 
and  Exposition  was  opened  at  the  Coliseum,  Chicago,  on 
Sept.  18,  to  continue  until  Sept.  30.  Greetings  were  ex¬ 
tended  at  the  opening  exercises.  Mayor  Harrison  of  Chi¬ 
cago  welcoming  the  visitors,  and  speeches  being  made  by 
Mayor  Fitzgerald  of  Boston ;  Mr.  John  MacVicar,  ex- 
Mayor  of  Des  Moines;  Mr.  Harry  A.  Wheeler,  president 
of  the  Chicago  Association  of  Commerce;  Mr.  Francisco  J. 
Rucavado  of  San  Jose,  Costa  Rica  (who  spoke  in  Spanish), 
and  others.  Letters  were  read  from  the  Lord  Mayor  of 
London,  Mayor  Reyburn  of  Philadelphia,  and  others. 

Sessions  of  the  congress  are  held  every  afternoon,  with 
evening  meetings  of  a  more  popular  character,  often  con¬ 
sisting  of  moving-picture  shows,  one  representing  fireboats 
operating  at  a  fire  and  shown  by  the  General  Electric  Com¬ 
pany.  The  subjects  discussed  at  the  daily  meetings  relate  to 
municipal  advancement  on  such  themes  as  city  charters, 
municipal  accounting  and  efficiency,  municipal  museums, 
city  planning,  paving,  taxation,  police  and  fire  service,  milk 
supply,  protection  of  water  and  disposal  of  sewage,  fire 
waste,  parks  and  playgrounds,  hygiene  and  sanitation,  and 
the  like.  The  subject  of  most  direct  interest  to  electrical 
men,  perhaps,  is  that  of  “Public  Utilities,”  to  be  discussed 
on  the  afternoon  of  Sept.  25  under  the  chairmanship  of  Mr. 
Bion  J.  Arnold  and  including  addresses  by  Messrs.  E.  L. 
Elliott,  of  New  York;  H.  M.  Byllesby,  of  Chicago,  and 
Edward  W.  Bemis,  of  New  York. 

Coincident  with  the  congress  there  is  shown  a  large  dis¬ 
play  of  exhibits  pertaining  to  municipal  activities,  making 
an  exhibition  of  a  very  interesting  nature ;  but  only  a  few 
of  the  exhibits  are  directly  electrical  in  their  nature.  The 
cities  of  New  York  and  Chicago  have  the  largest  purely 
municipal  displays.  One  interesting  feature  of  the  New 
York  City  exhibit  is  a  series  of  pictures  in  one  frame  show¬ 
ing  the  development  of  street  lamp-posts  in  New  York  City 
since  the  year  1850.  A  number  of  other  pictures  of  street 
illumination  and  modern  lamp-posts  are  displayed.  In  the 
Chicago  municipal  exhibit  the  Electrical  Inspection  Bureau 
of  the  Department  of  Electricity  has  a  booth  fitted  up  to 
show  the  fire  danger  from  hazardous  electrical  materials. 
Here  old-style  wiring  is  contrasted  with  modern  practice, 
and  examples  of  burn-outs  show  some  things  that  are  to  be 
avoided.  Another  contrast  is  afforded  by  an  old-type  and  a 
modern  moving-picture  machine,  showing  the  improvement 
of  apparatus  now  used  in  the  booths  used  at  moving-picture 
shows.  The  Bureau  of  Gas  Inspection  of  Chicago  displays 
a  portable  photometer  outfit  used  for  testing  street  lamps  of 
all  kinds,  from  gasoline  to  flaming  arcs. 

A  large  number  of  American  and  foreign  cities  are  repre¬ 
sented  by  exhibits,  usually  in  the  shape  of  photographs, 
books,  pamphlets,  drawings  or  diagrams.  The  Bureau  of 
the  Census  of  the  United  States  government  is  also  repre¬ 
sented  by  published  reports  of  statistics  and  various 
schedules  and  forms.  The  Sanitary  District  of  Chicago 
shows  a  working  model  of  a  sewage-disposal  plant. 

Among  the  industrial  exhibits,  possibly  that  of  greatest 
electrical  interest  is  the  one  shown  by  the  Commonwealth 
Edison  Company  and  the  North  Shore  Electric  Company, 
of  Chicago,  in  conjunction.  The  Commonwealth  company 
displays  a  large  map  made  of  wood  and  provided  with 
miniature  incandescent  lamps  in  colors  correctly  placed  as 
to  location  to  show  the  generating  stations  and  substations 
of  the  company  in  the  city  of  Chicago.  Four  generating 
stations,  twenty-four  substations  distributing  direct  current, 
eleven  substations  distributing  alternating  current,  and  one 
substation  distributing  alternating  current  with  auxiliary 
steam  reserve  are  shown,  each  distinguished  by  its  own 
color.  The  North  Shore  map  represents  the  large  territory 
served  by  this  company  surrounding  Chicago,  showing  like¬ 
wise  by  miniature  lamps  the  cities  and  villages  served  at 
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the  generating  stations  and  substations.  The  exhibit  also 
contains  fine  interior  views  of  the  Fisk  Street  and  Quarry 
Street  generating  stations  and  literature  relating  to  the 
elimination  of  the  smoke  nuisance  by  the  use  of  central- 
station  energy,  the  sanitary  conditions  obtainable  in  fac¬ 
tories  through  the -use  of  electricity,  and  the  present  status 
of  existing  and  proposed  electrifications  of  steam-railroad 
terminals. 

The  H.  W.  Johns-Manville  Company,  New  York,  has  an 
exhibit,  a  prominent  feature  of  which  is  an  asbestos  booth 
for  moving-picture  shows.  This  type  of  booth  is  now  recog¬ 
nized  by  law  in  five  or  six  states.  Robert  W.  Hunt  &  Com¬ 
pany,  Chicago,  demonstrate  inspection  tests,  including  the 
investigation  of  electrolytic  corrosion  of  iron  structures  em¬ 
bedded  in  concrete.  The  testing  of  rubber-covered  wire  is 
also  shown,  as  well  as  several  other  interesting  processes. 
Among  the  large  number  of  other  exhibitors  are  the 
Arnold  Company,  Chicago;  H.  M.  Byllesby  &  Company, 
Chicago;  Dean  Electric  Company,  Elyria,  Ohio;  Green 
Engineering  Company,  Chicago,  and  Western  Gas  Con¬ 
struction  Company,  Fort  Wayne,  Ind.,  the  last-named  show¬ 
ing  ornamental  standards  for  street  illumination.  Vacuum 
cleaners  are  exhibited  by  the  McCrum-Howell  Company, 
Monarch  Vacuum  Cleaner  Company  and  Palm  Vacuum 
Cleaner  Company. 


The  1911  Meeting  of  the  British  Association  for  the 
Advancement  of  Science. 

From  the  engineering  point  of  view  generally  the  meeting 
of  the  British  Association  for  the  Advancement  of  Science, 
which  has  been  held  at  Portsmouth  from  Aug.  30  to  Sept.  7, 
has  been  considerably  above  the  average.  This  applies 
particularly  to  the  papers  of  direct  and  indirect  electrical 
interest,  and  in  spite  of  the  characteristic  small  attendance 
at  the  meetings  of  the  engineering  section  the  discussions 
have  served  to  allay  the  criticism  that  the  value  of  this 
section  is  deteriorating.  The  whole  attendance  at  the  meet¬ 
ing,  about  1200,  is  somewhat  below  the  average  of  recent 
years,  but  it  should  be  remembered  that  the  period  chosen 
for  the  meeting  on  this  occasion  overlapped  more  than 
usual  with  the  holiday  season.  Next  year  the  meeting  will 
be  held  from  Sept.  4  to  ii  in  Dundee  (Scotland),  the  presi¬ 
dent  being  Prof.  E.  A.  Schafer,  of  Edinburgh  University. 
In  the  following  year,  1913,  the  association  will  meet  in 
Birmingham. 

Proceedings  commenced  on  the  evening  of  Wednesday, 
Aug.  30,  when  Sir  William  Ramsay,  president  of  the  asso¬ 
ciation,  delivered  his  address. 

The  president  discussed  the  arrangement  of  the  chemical 
elements  in  numerical  order  according  to  their  atomic 
weights,  including  the  twenty-six  elements  discovered  in 
relatively  recent  years,  and  pointed  to  the  great  desirability 
of  determining  the  atomic  weight  of  radium  and  the  weight 
of  the  electron.  Concerning  the  enormous  quantity  of  en¬ 
ergy  stored  up  in  radium  and  its  descendants,  the  president 
said  that  if  the  energy  in  a  ton  of  radium  could  be  utilized  in 
thirty  years,  instead  of  being  evolved  at  its  invariable  slow 
rate  of  1760  years  for  half-disintegration,  it  would  suffice  to 
propel  a  ship  of  15,000  tons  with  engines  of  15,000  hp  at 
the  rate  of  15  knots  for  thirty  years — practically  the  life¬ 
time  of  the  ship.  To  do  this  actually  requires  a  million  and 
a  half  tons  of  coal.  The  virtue  of  the  energy  of  the  radium 
consists  in  the  small  weight  in  which  it  is  contained — in 
other  words,  the  radium-energy  is  in  an  enormously  con¬ 
centrated  form.  This  leads  to  the  speculation  whether,  if 
elements  are  capable  of  disintegration,  the  world  may  not 
have  at  its  disposal  a  hitherto  unsuspected  source  of  energy. 
The  whole  progress  of  the  human  race  has  indeed  been  due 
to  individual  members  discovering  means  of  concentrating 
energy  and  of  transforming  one  form  into  another.  Great 
progress  has  been  made  during  the  past  century  in  effecting 


the  conversion  of  one  form  of  energy  into  others,  with  as 
little  useless  expenditure  as  possible.  For  Great  Britain 
as  a  nation  it  is  of  importance  to  make  the  best  use  possible 
of  her  coal  fields.  He  advocates  the  conversion  at  the  pit- 
mouth  of  the  energy  of  the  fuel  into  electrical  energy, 
using  as  an  intermediary  turbines,  or  preferably  gas  engines, 
and  transmitting  the  electrical  energy  to  where  it  is  wanted. 
The  use  of  gas  engines  may,  if  desired,  be  accompanied  by 
the  production  of  half-distilled  coal,  a  fuel  which  burns 
nearly  without  smoke,  and  one  which  is  suitable  for 
domestic  fires,  if  it  is  found  too  difficult  to  displace  them 
and  to  induce  the  English  population  to  adopt  the  more 
efficient  and  economical  systems  of  domestic  heating  which 
are  used  in  America  and  on  the  Continent.  The  increasing 
use  of  gas  for  factory,  metallurgical  and  chemical  purposes 
points  to  the  gradual  concentration  of  generating  stations 
near  the  coal  mines,  in  order  that  the  laying  down  of  ex¬ 
pensive  piping  may  be  avoided. 

The  meetings  of  the  sections  began  on  Thursday,  Aug.  31, 
and  continued  daily  until  Sept.  7.  Prof.  J.  H.  Biles,  presi¬ 
dent  of  Section  G  (engineering),  devoted  his  address  to 
this  section  entirely  to  stability  in  ships.  The  president’s 
address  was  followed  by  a  paper  by  Mr.  W.  Worby  Beau¬ 
mont  on  “The  Origin  and  Production  of  Corrugation  of 
Tramway  Rails.” 

The  author  explained  that  the  corrugations  are  a  function 
of  the  elastic  resistance  of  the  material  to  compression,  its 
elastic  tensile  strength  and  its  hardness,  the  mechanical 
originating  conditions  being  the  weight  on  the  wheels  and 
the  increase  of  that  weight  more  especially  on  the  outside 
curves  by  “car  heeling”  at  the  higher  speeds.  He  claimed 
that  the  first  and  most  effective  remedy  is  the  reduction  of 
the  great  destructive  weight  on  the  wheels  of  the  modern 
car,  the  second  is  the  use  of  large  wheels,  the  third  is  the 
maintenance  of  moderate  speeds,  and  the  fourth  is  the  use 
of  harder  rails  than  the  hardest  at  present  employed. 

The  discussion  was  opened  by  Mr.  Alexander  Siemens, 
president  of  the  Institution  of  Civil  Engineers,  who  sug¬ 
gested  that  the  author  did  not  himself  really  believe  the 
conclusions  he  had  given  in  the  paper.  Reduction  of  speed 
and  the  use  of  larger  wheels  are  impossible;  all  electrical 
engineers  know  that  in  the  design  of  generators  and  motors 
the  weight  increases  rapidly  with  decrease  of  speed,  so 
that  the  remedy  suggested  is  worse  than  the  defect.  He  sug¬ 
gested  that  rail  makers  should  turn  attention  to  producing 
a  rail  having  a  hard  resisting  material  on  the  sides  and 
a  soft  metal  for  the  head.  This  would  “give”  as  the  wheel 
passed  over  and  regain  its  shape  afterward. 

Sir  William  Ramsay  jocularly  characterized  this  sugges¬ 
tion  as  “a  dream”  and  asked  what  would  be  the  effect  on 
the  average  tractive  force. 

Prof.  J.  E.  Petavel  suggested  as  a  remedy  for  rail  corru¬ 
gation  the  springing  of  the  wheel  tire  by  introducing  a  layer 
of  some  material  all  round  between  the  outer  tire  and  the 
wheel.  This  would  give  a  larger  area  of  contact  and  oper¬ 
ate  much  in  the  same  way  as  a  pneumatic  tire. 

Mr.  Beaumont  in  reply  pointed  out  that  Mr.  Siemens 
could  not  have  studied  the  properties  of  materials  very 
closely  if  he  thought  he  could  get  a  sufficiently  good  tem¬ 
pered  material  which  would  stand  the  rolling  pressures  of 
small  tramcar  wheels,  carrying  20-ton  loads,  and  recover 
after  every  indentation.  It  would  really  be  a  reversion  to 
the  wrought-iron  railway  rails  used  many  years  ago,  which 
used  to  spread  gradually  sideways  until  strips  came  off. 
He  agreed  that  larger  wheels  could  not  be  used  with  the 
present  tramcar  design,  but  a  little  modification  would  make 
this  possible.  Finally,  after  suggesting  that  this  question 
of  corrugation  would  be  an  important  factor  in  determining 
whether  tramways  would  eventually  be  superseded  by  some 
other  form  of  traction,  Mr.  Beaumont  said  that  the  cost  of 
repairs  and  maintenance  on  some  lines  in  England  due 
to  this  was  rendering  it  impossible  to  run  the  undertakings 
without  municipal  aid. 
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J'he  final  paper  presented  before  this  section  on  Thurs¬ 
day  morning  was  a  description  of  the  Anschutz  gyro¬ 
compass  by  Mr.  G.  K.  B.  Elphinstone.  The  paper  was 
not  discussed.  The  instrument  was  demonstrated  daily 
throughout  the  meeting.  The  apparatus  is  a  rapidly  rotating 
gyrostat  compass  in  the  true  sense  of  the  word  in  that  its 
axle  precesses  to  the  true  north  and  south  automatically 
no  matter  in  what  position  the  compass  is  started. 

Owing  to  lack  of  space  the  remaining  portion  of  the 
report  of  the  meeting  is  held  over  and  will  appear  in  the 
issue  of  next  week. 


Convention  of  the  Colorado  Electric  Light,  Power  and 
Railway  Association. 

The  Colorado  Electric  Light,  Power  and  Railway  Asso¬ 
ciation  held  its  ninth  annual  convention  at  the  Hotel  Colo¬ 
rado,  Glenwood  Springs,  Col.,  Sept.  13-15.  Sixty  mem¬ 
bers  were  present  at  the  first  session,  which  began  with 
a  brief  address  by  the  retiring  president,  Mr.  H.  L.  Corbett, 
of  the  United  Hydroelectric  Company,  who  rapidly  sketched 
the  growth  in  the  use  of  electricity  and  the  greater  tendency 
to  substitute  electrical  for  other  forms  of  energy,  where 
costs  could  be  shown  to  compare  reasonably.  He  also  com¬ 
mented  on  recent  changes  in  the  Colorado  field  through 
the  resignation  of  three  managers  of  large  companies, 
namely,  Messrs.  George  R.  Tripp,  of  the  Colorado  Springs 
Light,  Heat  &  Power  Company;  William  T.  Wallace,  of  the 
Colorado  Light  &  Power  Company,  and  J.  F.  Vaile,  of  the 
Pueblo  Suburban  Traction  &  Lighting  Company. 

Papers  prepared  by  Messrs.  G.  E.  Williamson  and  C.  A. 
Sunderlin  were  then  presented. 

ELECTRICITY  IN  ADVERTISING. 

Mr.  Williamson,  as  illuminating  engineer  for  the  Denver 
Gas  &■  Electric  Light  Company,  has  had  unusual  success 
with  display  lighting.  His  paper  on  “Electricity  for  Adver¬ 
tising  Purposes,”  read  by  Mr.  D.  Evans,  develops  the  im¬ 
portance  of  light  from  the  beginning  of  time;  the  dissatis¬ 
faction  which  the  natural  night  illumination  has  always 
given ;  early  forms  of  artificial  light,  and,  finally,  modern 
electrical  display  applications.  Window  lighting,  outlining 
and  signs  are  separately  discussed.  Mr.  Williamson  sug¬ 
gested  some  unbalancing  of  window  illumination  so  that 
some  shadow  will  be  evidenced  and  “flatness”  avoided.  All 
portions  of  the  goods  displayed  should,  however,  be  illumi¬ 
nated  completely.  He  advocated  the  selling  of  large  units 
as  evidence  of  a  good  grade  of  salesmanship  and  stated  that 
demonstration  of  comparative  cheapness  and  effectiveness 
of  electrical  advertising,  as  compared  with  other  forms, 
is  readily  made  by  a])proaching  a  merchant  with  the  verified 
number  of  persons  passing  by  his  store  and  accentuating 
the  fact  that  these  persons  are  off  duty  evenings  and  sus¬ 
ceptible  to  impression.  With  newspaper  advertising,  one 
particular  advertisement  must  vie  with  many  others  on  the 
printed  page,  and  can  only  describe  the  goods,  not  show 
them.  Emphasis  was  laid  on  service  as  against  kw-hours, 
and  the  Denver  company  is  stated  to  be  advancing  its  dis¬ 
play  lighting  solely  on  the  flat-rate  basis,  so  that  efficient 
lamps  make  a  direct  energy  saving  to  the  company.  The 
Denver  flat  rate  consists  of  a  readincss-to-serve  charge  of 
5  cents  per  lamp  per  month,  plus  5  cents  per  kw-hour  on  a 
20-watt  lamp  basis,  plus  $i  a  month,  less  a  discount  based 
on  the  total  consumption.  Over  $70,000  worth  of  display 
lighting  income  has  been  taken  on  this  year  by  proving  the 
“circulation”  and  showing  the  merchant  an  illuminated 
model  of  his  display  lighting  according  to  the  proposed 
installation. 

Discussion. 

In  the  discussion  Mr.  S.  E.  Doane  said  the  Denver  com¬ 
pany  was  the  pioneer  in  selling  service  rather  than  energy. 


and  that  this  method  appears  to  be  finding  rapid  favor, 
since  fuel  costs  are  the  least  involved  in  central-station 
service  and  the  energy  used  is  proportional  only  to  the  fuel 
consumed.  Mr.  Doane  stated  that  the  growing  popularity 
of  tungsten  lamps  was  probably  responsible  for  the  falling 
off  of  carbon-filament  lamp  production  for  the  first  time  in 
history. 

INCREASING  BUSINESS  ON  EXISTING  CIRCUITS. 

Mr.  Sunderlin  spoke  on  “Methods  Used  in  Securing  Busi¬ 
ness  on  Present  Lines”  and  emphasized  the  need  for  com¬ 
plete  data  on  all  residences,  whether  wired  or  not,  and  as  to 
what  extent  electricity  was  being  employed.  Where  the 
consumption  of  energy  is  below  the  average,  or  where 
buildings  are  unwired,  the  filling  out  of  such  gaps  should 
be  cheaper  than  the  extension  of  lines  into  new  territories. 
As  aids  to  intensifying  of  service,  a  time-payment  plan  for 
wiring  residences,  wiring  at  cost  and  the  definite  presenta¬ 
tion  of  wiring  costs  to  the  prospective  consumer  by  the 
solicitor  are  recommended.  The  desire  for  convenient  ap¬ 
pliances  if  aroused  will  frequently  bring  in  customers  un¬ 
interested  in  electric  lighting.  Over  90  per  cent  of  the 
customers  at  Colorado  Springs  use  electric  irons. 

Discussion. 

The  discussion  centered  largely  on  the  character  of  wir¬ 
ing  necessary  to  induce  adoption  through  its  cheapness. 
Mr.  Doane  commented  on  the  disadvantages  forced  upon 
the  electric-lighting  industry  of  England  by  the  well-organ¬ 
ized  gas  interests.  The  necessity  of  placing  all  feeders 
underground  and  for  moving  feeders  at  any  time  on  the 
request  of  the  postal  authorities  makes  very  vital  the  in¬ 
tensifying  of  service  uses  in  districts  already  served.  As 
a  cheap  method  of  inducing  the  use  of  electricity  Mr.  Doane 
mentioned  the  concentric  wire  recently  evolved  abroad,  con¬ 
sisting  of  an  inner  conductor,  rubber  insulation  and  a 
double  grounded  copper  outer  sheath,  the  double  conductor 
being  clamped  over  surfaces  as  necessary.  The  construc¬ 
tion  is  stated  to  be  inconspicuous  and  cheap  and  under  con¬ 
sideration  by  certain  manufacturers  of  this  country. 

Mr.  W.  J.  Canada,  of  the  Rocky  Mountain  Fire  Under¬ 
writers'  Association,  suggested  that  frailer  construction 
than  permissible  in  this  country  might  be  fairly  satisfactory 
in  foreign  countries  owing  to  the  following  reasons:  The 
rare  occurrence  of  frame  structural  material  in  European 
buildings  as  against  its  prevalence  here ;  the  governmental 
attitude  which  makes  the  owner,  tenant  or  builder  abso¬ 
lutely  responsible  for  any  fire  caused  by  defective  con¬ 
struction  or  operation  in  those  countries  as  against  entire 
irresponsibility  here;  the  greater  carefulness  of  workmen 
of  all  classes  in  those  countries.  The  much  larger  revenue 
normally  obtained  per  unit  cost  of  original  installation  in 
this  country,  he  said,  makes  slight  cost  differences  of  much 
less  importance  and  the  use  of  wiring  exposed  on  the  ceil¬ 
ing  would  be  objectionable  to  the  residence  owner  here. 

The  general  opinion  of  lighting-company  operators  pres¬ 
ent  was  that  conduit  as  now  installed  provides  the  only 
permanent  form  of  wiring  and  is  a  small  part  of  the  origi¬ 
nal  cost  as  compared  with  fittings  and  especially  with  fix¬ 
tures  in  residence  work.  Conduit  work  was  stated  to  be 
now  averaging  in  cost  from  $1.75  to  $4  per  outlet,  accord¬ 
ing  to  the  character  of  the  installation. 

OXYACETYLENE  WELDING. 

Thursday’s  sessions  were  opened  with  the  paper  on 
“Welding  by  the  Oxyacetylene  Process.”  by  Mr.  K.  L. 
ftrackett,  of  Denver.  This  was  stated  to  give  the  hottest 
flame  temperature  known.  The  different  systems  were  out¬ 
lined  by  the  author  and  the  necessity  for  pure  gases  shown. 

The  process  has  been  coming  into  very  general  use,  much 
work  being  accomplished  in  large  operations  by  use  of 
portable  sets  with  compressed  oxygen  and  dissolved  acety¬ 
lene  in  small  tanks.  The  heavy  penstocks  of  the  Central 
Colorado  Power  Company  at  Boulder,  4  ft.  in  diameter. 
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V/i  in.  in  thickness  and  supporting  a  static  head  of  1800  ft., 
developed  numerous  small  leaks  at  the  double-riveted  butt- 
flanged  joints.  Waste,  wash  and  consequent  danger  to 
the  line  made  necessary  the  correction  of  this  trouble,  in 
which  the  oxyacetylene  process  was  completely  successful. 

Discussion. 

In  discussion  Mr.  Tripp,  retiring  general  manager  of 
the  Colorado  Springs  Company,  noted  the  success  of  its 
shop  in  using  such  portable  apparatus.  A  cracked  high- 
pressure  cylinder  is  now  being  so  welded  at  a  cost  of  $50 
which  would  otherwise  cost  $2,000  to  replace. 

Mr.  Dostal,  of  the  Denver  Gas  &  Electric  Light  Com¬ 
pany,  suggested  the  value  of  oxygen  generation  by  an  elec¬ 
trolytic  process  as  off-peak  load.  Mr.  Brackett  stated  that 
outside  of  the  difficulty  in  separating  hydrogen  perfectly 
only  a  rate  exceeding  4  cents  per  kw-hour  could  stand  in 
the  way  of  replacing  the  present  expensive  chlorate  of 
potassium  process. 

ECONOMIC  PRODUCTION  OF  LIGHT. 

A  paper  by  Mr.  S.  E.  Doane,  of  the  National  Electric 
Lamp  Association,  on  the  economic  production  of  light 
was  then  read.  Mr.  Doane  prefaced  his  paper  by  stating 
that  on  invitation  he  was  expressing  his  own  personal  con¬ 
victions  rather  than  outlining  any  program  in  contempla¬ 
tion.  The  thought  of  the  paper  does  not  differ  materially 
from  that  presented  by  the  same  author  before  the  St. 
Louis  convention  of  the  National  Electric  Light  Associa¬ 
tion.  Mr.  Doane  stated  that  the  temporary  embarrassment 
of  lighting  companies  by  the  introduction  of  high-efficiency 
lamps  is  far  less  serious  in  this  country  than  abroad,  where 
rigid  reduction  of  living  expenses  is  a  necessity.  Although 
lighting  companies  are  promoting  the  use  of  such  lamps 
more  than  ever  before,  as  yet  only  5  per  cent  of  the  sockets 
are  filled  with  tungsten  lamps.  In  the  estimation  of  Mr. 
Doane  lamp  efficiency  should  be  considered  an  important 
part  of  the  total  plant  efficiency.  Central  stations  are  en¬ 
grossed  with  the  problem  of  increasing  the  efficiency  of 
plants  and  of  transmission,  whereas  the  incandescent  lamp 
manufacturers  must  study  the  problem  particularly  and  in 
detail  in  order  to  make  the  use  of  incandescent  lamps  most 
profitable  to  the  ultimate  consumer;  because,  unless  the 
lamp  can  compete  in  cost  with  other  illuminants,  its  field 
of  usefulness  will  be  greatly  limited.  Mr.  Doane  stated 
that  in  a  broad  way  the  economic  saving  by  the  use  of  high- 
efficiency  lamps  is  very  great;  but  because  most  existing 
rating  systems  are  so  designed  as  to  give  a  great  part  of 
this  saving  to  the  consumer  the  electric-light  company  is 
induced  to  treat  the  use  of  the  high-efficiency  lamp  as  a 
mere  incidental  in  its  routine  business.  He  held  that  the 
fact  that  electrical  energy  is  metered  and  paid  for  by  the 
consumer  when  delivered  at  his  premises  did  not  remove 
the  moral  obligation  of  the  company  to  assist  the  consumer 
to  use  the  energy  in  the  best  possible  way.  The  efficiency 
of  transformation  of  electrical  energy  into  light,  Mr.  Doane 
claims,  is  not  the  only  factor  affecting  the  cost  of  the  com¬ 
modity  to  the  consumer.  The  relatively  low  density  of 
residential  service  is  responsible  to  a  great  extent  for  the 
high  cost  of  rendering  such  service,  and  the  author  stated 
that  the  high-efficiency  lamp  could  form  the  basis  of  a  cam¬ 
paign  for  increasing  the  density  of  residential  service. 
The  high-efficiency  lamp  properly  used  in  a  properly  de¬ 
signed  system  of  charging  offered  great  possibilities  for 
advancing  central-station  interests  and  extending  the  field 
of  lighting  service.  The  central  stations  and  lamp  manu¬ 
facturers  are  mutually  affected  by  the  attitude  of  the  public 
toward  electric  illuminants  in  general,  and  Mr.  Doane  con¬ 
cluded  by  stating  that  it  is  essential  that  both  these  interests 
unite  in  order  to  make  the  electric  light  the  best,  safest  and 
cheapest  illuminant  that  human  effort  can  produce. 

Mr.  Aller,  illuminating  engineer  of  the  General  Electric 
Company,  contrasted  the  slogan  in  this  country.  “Increase 
your  light,”  with  that  of  Europe,  “Decrease  your  bills.” 


Mr.  Dostal  commented  on  the  benefits  by  high-efficiency 
lamp  sales  to  the  lamp  manufacturer  and  the  consumer,  with 
actually  reduced  revenue  from  lighting  sales  to  practically 
all  service  companies  using  meters.  Only  by  pushing  other 
appliances  have  revenues  been  kept  from  falling  off,  where 
without  the  new  lamps  increases  could  be  shown. 

Mr.  Tripp,  of  Colorado  Springs,  stated  that  delay  in 
introducing  such  lamps  might  be  of  greater  value  in  Colo¬ 
rado,  where  competition  with  gas  is  not  so  serious  as  in 
the  East  and  where  practically  all  houses  are  wired.  Mr. 
G.  L.  Elower,  of  Montrose,  emphasized  the  situation  of 
companies  in  the  small  Western  cities  by  stating  that  70 
per  cent  of  all  demand  in  Montrose  is  for  lighting  and 
that  over  85  per  cent  of  all  buildings  are  wired.  There  is 
small  chance  of  getting  much  new  business  by  cheaper  light, 
and  it  is  impossible  to  avoid  some  loss  in  revenue  where 
new  and  better  lamps  replace  old  lamps. 

This  was  the  general  sentiment  among  the  smaller  com¬ 
panies,  excepting  the  L'nited  Hydroelectric  Company,  of 
Georgetown,  and  the  Leadville  Light  &  Power  Company, 
both  of  which  still  sell  electricity  on  the  old  flat-rate  basis. 

It  appeared  general  practice  in  other  cities  to  push  the  sale 
of  large  units,  rather  than  to  attempt  changes  in  rates 
which  would  certainly  entail  litigation. 

In  commenting  on  the  general  hesitation  of  service  com¬ 
panies  to  push  the  new  lamps  vigorously  Mr.  Corbett  em¬ 
phasized  the  fact  that  other  interests  introduce  improved 
lamps  if  central  stations  do  not,  and  the  question  now  is, 
“What  can  central  stations  do  to  preserve  their  revenue 
intact?” 

Mr.  Doane  stated  tliat  manufacturers  have  not  wished 
to  hasten  the  use  of  high-efficiency  lamps.  More  floor 
space,  equipment  and  help  are  necessary  in  their  manufac¬ 
ture.  Foreign  competition,  isolated  plants  and  train-light¬ 
ing  service  are  forcing  the  issue.  Co-operation  is  neces¬ 
sary  with  lighting  companies,  but  the  tendency  is  so  strong 
toward  low-watt  units  that  the  25-watt  lamp  is  even  now 
the  best  seller  and  the  sales  are  increasing.  The  first  prob¬ 
lem  of  central  stations  is  a  solution  of  the  rate  question, 
and  this  will  probably  take  the  form  of  a  charge  covering 
maximum  demand  plus  a  low  metered  charge  to  cover  fuel 
and  transmission  charges. 

ELECTRICITY  IN  MINING. 

A  paper  entitled  “Selling  Electricity  for  Mining  Opera¬ 
tions"  was  next  read  by  Mr.  E.  P.  Wood,  assistant  manager 
of  the  Colorado  Light  &  Power  Company  at  Cripple  Creek. 
Mr.  Wood  stated  that  the  availability  of  accurate  data  is 
the  greatest  single  advantage  in  attacking  the  electric- 
service  problem  in  mining  districts.  His  company  keeps 
lists  of  applications  in  each  mining  property,  with  costs, 
character  of  load,  etc.,  and  ready  reference  to  this  list  is 
the  surest  argument  with  prospective  customers.  Electric 
mine  hoists,  to  which  the  greater  part  of  the  paper  is  de¬ 
voted,  are  often  avoided  by  lighting  companies,  because 
of  the  intermittent  nature  of  the  load  and  the  large  size  of 
the  units.  Rates  profitable  to  the  service  company  have 
also  been  usually  unattractive  to  users.  The  unbalanced 
hoists  usually  found  are  responsible  for  much  of  this 
trouble.  Various  methods  of  balancing,  especially  tail 
chains  on  double  hoists,  were  explained,  together  with 
their  benefits  in  reducing  motor  sizes  and  improving  the 
character  of  the  load.  In  continuous  hoisting  operations 
the  use  of  flywheel  motor-generator  sets  with  a  direct- 
current  motor  driving  the  hoist  was  recommended.  The 
unusually  good  load-factor  of  mine,  mill  and  pump  loads 
was  evidenced  by  actual  figures.  A  load-factor  exceeding 
90  per  cent  was  shown  in  many  instances  and  for  the  entire 
Cripple  Creek  field  the  load-factor  is  70  per  cent.  The  use 
of  motors  appeals  strongly  to  mill  operators  as  clean  and 
convenient  and  also  removes  the  fire  hazard  of  steam  plants. 

Discussion. 

Mr.  Woods  stated  that  storage-hattery  installations  for 
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keeping  down  hoist  peaks  had  proved  usually  too  costly. 
Mr.  Robertson,  manager  of  the  Leadville  Electric  Light  & 
Power  Company,  said  that  in  five  years  his  company  had 
taken  on  4000  hp  in  electric  hoists,  using  an  extra  charge 
to  cover  the  intermittent  character  of  the  load,  based  partly 
on  maximum  demand  and  partly  on  the  total  energy  con¬ 
sumed. 

Mr.  Doolittle,  of  the  Aspen  company,  stated  that  all 
steam  hoists  in  the  Aspen  field  had  now  been  replaced  by 
electric  hoists. 

Mr.  Tripp,  of  Colorado  Springs,  pointed  out  that  while 
a  single  hoist  was  a  very  undesirable  load,  100  such  installa¬ 
tions  made  a  good  character  load  for  a  station  and  were  so 
desirable  as  to  warrant  much  lower  rates. 

Mr.  Canada,  of  the  Underwriters,  said  that  electric-serv¬ 
ice  companies  too  seldom  appreciated  that  by  making  good 
motor  installations  in  mill  properties  they  were  reducing 
fire  risk  and  insurance  rates  from  those  of  steam-operated 
stations  and  that  in  metal-mining  buildings  this  saving 
might  average  25  cents  to  40  cents  per  $100  of  insurance 
carried. 

QUESTION  BOX. 

Under  Question  Box  discussions  the  use  of  conduit  in¬ 
stallations  and  especially  conduit  services  with  main  switch 
and  cut-out  outside  the  building  received  general  support. 

Mr.  Canada  and  Mr.  Dostal  brought  up  the  question  of 
making  60-watt  tungsten  lamps  with  the  same  size  of  bulb 
as  the  40-watt  lamp,  so  that  they  may  be  utilized  in  ordinary 
shades  and  fixtures.  Mr.  Doane  asked  for  a  definite  ex- 
pre.ssion  of  the  association  on  this  matter,  which  was 
given  in  favor  of  making  the  small  60-watt  lamp  standard. 

The  custom  of  charging  a  meter  deposit,  while  usual,  had 
resulted  in  the  case  of  the  Denver  company  in  such  a 
large  6  per  cent  banking  business  that  the  practice  has 
been  largely  abandoned  in  Denver. 

ENTERTAINMENT  FEATURES. 

The  remainder  of  the  day  was  given  over  to  entertain¬ 
ment.  In  the  “pool”  a  number  of  swimming  races,  diving 
contests  and  women’s  ladder  races  were  held,  the  baseball 
game  being  necessarily  postponed  on  account  of  rain.  In 
the  evening  prizes  were  distributed  to  winners  in  the  “pool” 
contests.  Some  desperate  boxing  and  wrestling  matches 
were  undertaken  by  the  Sons  of  Jove,  shadow  pictures  being 
employed  to  save  the  tender  feelings  of  the  women  present. 
Mr.  D.  Evans,  of  the  Denver  Gas  &  Electric  Light  Com¬ 
pany,  sang  “Killarney,”  and  the  evening  concluded  with 
informal  dancing.  On  Friday  morning  the  women  of  the 
party  were  taken  in  ’buses  over  the  mountain  drives,  to 
the  fish  hatcheries  and  through  the  canons. 

At  the  Friday  morning  session  papers  were  read  by  Mr. 
Edwin  Yawger,  of  the  Westinghouse  Machine  Company, 
and  by  Mr.  B.  S.  Manuel  for  Stephen  Q.  Hayes,  of  the 
Westinghouse  Electric  &  Manufacturing  Company. 

CONDENSERS  AND  COOLING  TOWERS. 

Mr.  Yawger’s  paper  on  “Condensers  and  Cooling 
Towers”  particularly  covered  the  latest  practice  of  the 
Westinghouse  company  and  was  illustrated  by  stereopticon. 
Emphasis  was  placed  on  the  importance  of  such  condenser 
design  as  would  send  very  hot  discharge  water  to  cooling 
towers,  so  that  the  temperature  of  the  water  after  being 
passed  through  a  tower  might  be  high  enough  to  equal 
even  hot  summer  atmospheric  temperatures.  The  propor¬ 
tional  expense  to  be  incurred  in  condensing  and  cooling 
plants  was  stated  to  be  determined  rather  by  experience 
than  theory,  the  efficiency  of  cooling  towers  as  such  being 
yet  a  matter  of  experimental  design.  Mr.  Yawger  developed 
designs  of  towers  to  handle  various  quantities  of  condens¬ 
ing  water  under  varying  operating  conditions  and  outlined 
the  essentials  of  such  towers  as  follows; 

(i)  Speed  is  necessary  at  the  surface  of  contact  of  air 
and  water.  (Still  air  against  still  water  will  cause  only 


minute  evaporation.)  (2)  Power  is  necessary  to  produce 
this  speed  of  contact,  either  by  forcing  or  elevating  the 
water  or  by  blowing  the  air  into  the  tower,  or  by  both, 
and  much  care  must  be  exercised  to  reduce  both  of 
these  requirements  to  d  minimum.  (3)  Time  of  exposure 
is  an  important  element,  hence  excessive  speed  must  be 
avoided  in  order  to  give  time  for  complete  heat  transfer. 
(4)  The  time  element  depends  upon  the  ratio  of  volume  of 
water  to  superficial  area  of  water,  and  hence  complete  sub¬ 
division  of  the  water  either  in  thin  layers  or  in  small  drops 
will  tend  to  reduce  the  time  of  exposure — which  means  less 
elevation  of  water.  (5)  The  subdivision  of  water  and  the 
speed  of  contact  must  not  be  carried  to  the  point  of  per¬ 
mitting  too  much  water  becoming  entrained  and  lost. 

OUTDOOR  TRANSFORMERS  AND  SWITCHING  STATIONS. 

A  paper  on  this  subject,  prepared  by  Mr.  Stephen  Q. 
Hayes,  of  the  Westinghouse  Electric  &  Manufacturing 
Company,  Pittsburgh,  was  read  by  Mr.  B.  S.  Manuel,  of 
that  company.  The  subject  is  treated  under  the  following 
heads:  Outdoor  transformers;  outdoor  fuses;  outdoor  oil 
circuit-breakers;  outdoor  lightning  arresters;  designs  of 
power  stations,  and  actual  outdoor  installations.  The 
paper  emphasizes  the  points  brought  out  by  Mr.  K.  C.  Ran¬ 
dall  in  an  A.  1.  E.  E.  paper  on  high-voltage  transformers 
and  protective  and  controlling  apparatus  for  outdoor  in¬ 
stallations  at  the  April,  1909,  meeting.  The  advantages  of 
outdoor  apparatus  lie  in  cheapening  the  installation,  due  to 
saving  in  building;  there  is  also  less  life  and  property 
hazard.  The  author  enumerated  the  disadvantages  incident 
to  exposed  condition  of  the  apparatus  and  described  a 
number  of  installations  utilizing  outside  high-voltage  cir¬ 
cuit-breakers.  In  order  to  give  some  idea  of  the  arrange¬ 
ments  adopted  for  outdoor  stations  of  various  voltages  and 
ratings,  illustrations  were  thrown  on  the  canvas  of  designs 
for  some  typical  stations  and  also  for  some  particular  pro¬ 
posed  installations.  Actual  outdoor  installations  of  33,000- 
volt,  44,ooo-volt,  66,ooo-volt  and  88000-volt  circuits  were 
also  shown  on  the  screen,  indicating  in  a  general  manner 
the  tendency  of  design  of  such  installations. 

ELECTION  OF  OFFICERS. 

The  business  meeting  of  the  association  followed  with 
reports  from  the  various  committees,  showing  healthy 
growth  and  greater  co-operation  between  members. 

The  officers  elected  for  the  ensuing  year  are  as  follows: 
President,  Mr.  W.  E.  Robertson,  manager  of  the  Leadville 
Electric  Light  Company ;  vice-president,  Mr.  W.  N.  Clark, 
assistant  manager  of  the  Pueblo  Suburban  Traction  & 
Lighting  Company  at  Victor. 


Conference  of  Governors  of  States. 


On  Thursday  morning.  Sept.  14,  Governor  Hadley  of 
Missouri  and  Governor  Aldrich  of  Nebraska  delivered 
before  the  Governors  in  conference  at  Spring  Lake 
addresses  on  “The  Right  of  the  States  to  Control  Intra¬ 
state  Commerce.”  These  papers  with  miscellaneous  busi¬ 
ness,  occupied  all  of  the  morning.  At  the  afternoon  session 
Governor  McGovern  of  Wisconsin  spoke  on  “State  Con¬ 
trol  of  Public  Utilities.”  Intrastate  commerce  regulation 
and  state  control  of  public  utilities  were  treated  as  a  whole, 
and  after  the  delivery  of  Governor  McGovern’s  address 
the  discussion  was  confined  exclusively  to  the  addresses  of 
Governors  Hadley  and  Aldrich  on  intrastate  commerce, 
the  accompanying  interjection  of  a  matter  of  national 
politics  having  diverted  attention  from  the  subject  of  public 
utility  control. 

This  discussion  centered  around  a  proposal  made  by 
Governor  O’Neal  (Alabama)  that  a  committee  of  gov¬ 
ernors  be  appointed  to  argue  before  the  Supreme  Court  of 
the  United  States  the  right  of  the  states  to  regulate  com¬ 
merce  within  state  borders.  The  Minnesota  rate  case,  in 
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which  Judge  Sanborn,  of  the  Federal  Circuit  Court  of  Min¬ 
nesota,  held  that  the  states  had  no  right  to  regulate  rates 
for  freight  or  passenger  railroad  traffic,  on  the  ground  that 
such  intrastate  regulation  would  seriously  interfere  with 
the  regulation  of  interstate  commerce,  will  shortly  come  be¬ 
fore  the  Supreme  Court  of  the  United  States.  The  discus¬ 
sion  showed  that  the  Governors  were  practically  unanimous 
in  their  support  of  Governor  0’N"ears  motion.  Under  an 
amendment  offered  by  Governor  Stubbs  (Kansas)  and 
accepted  by  Governor  O’Neal,  the  motion  was  that  the 
committee  should  consist  of  Governors  Harmon  (Ohio),  as 
chairman,  Hadley  of  Missouri,  and  Aldrich  of  Nebraska. 
This  motion  was  carried  with  only  one  dissenting  vote. 
The  meeting  was  united,  however,  in  the  belief  that  if  the 
states  are  denied  the  right  to  regulate  commerce  within 
their  respective  borders  they  will  be  reduced  to  mere 
provinces,  without  one  of  the  most  important  powers  in¬ 
herent  in  government,  and  that  all  powers  not  specifically 
granted  by  the  Constitution  to  federal  authority  should  be 
retained  by  the  individual  states. 

STATE  CONTROL  OF  PUBLIC  UTILITIES. 

Owing  to  its  interesting  nature  and  the  full  account 
included  of  the  routine  administration  of  the  Wisconsin 
public  utility  law,  the  address  of  Governor  McGovern  is 
printed  in  full  below: 

As  defined  in  the  statutes  of  Wisconsin — and  this  paper 
is  written  almost  wholly  from  the  viewpoint  of  my  own 
State — the  term  ‘‘public  utility”  has  a  somewhat  restricted 
and  technical  meaning.  It  is  there  employed  to  embrace 
only  persons,  corporations  and  municipalities  that  own  or 
operate  plants  for  the  conveyance  of  telephone  messages, 
or  for  the  production  and  sale  to  the  public  of  heat,  light 
or  power.  These  utilities,  however,  are  regulated  by  the 
Railroad  Commission,  which,  as  its  name  implies,  controls 
also  steam  and  electric  railways,  as  well  as  express  and 
telegraph  companies.  In  ordinary  speech  even  in  Wiscon¬ 
sin  therefore  all  these  enterprises  are  public  utilities  and 
it  is  in  this  more  comprehensive  sense  that  I  shall  use  the 
term. 

HISTORY  OF  PUP.LIC  UTILITY  REGULATION. 

While  the  agitation  for  the  regulation  of  public  utilities 
is  now  a  generation  old,  and  the  theories  applicable  to  such 
regulation  rest  on  well-known  and  long-established  com¬ 
mon-law  principles,  it  is  only  within  recent  years  that 
substantial  progress  has  been  made  It  is  true  that  at  times 
we  have  attempted  regulation  of  this  sort  by  means  of  pro¬ 
visions  inserted  in  the  original  charters  granted  to  public 
service  corporations ;  at  times  by  authority  granted  to 
minor  political  subdivisions  of  the  State,  and  more  often 
by  direct  legislative  enactment.  But  all  these  laws,  how¬ 
ever  well  suited  to  existing  conditions  when  they  were 
passed,  in  the  rush  and  intensity  of  modern  economic 
change  and  development,  speedily  became  obsolete.  This 
at  least  has  been  the  experience  of  Wisconsin,  and  it  has 
I  believe  been  the  experience  also  of  many  another  State. 
As  our  highest  court  has  said: 

“Regulation  of  railways  by  direct  action  of  the  legisla¬ 
ture  has  been  tried  and  found  impracticable,  and  its  at¬ 
tempt  generally  abandoned.  The  business  of  the  carrier 
has  in  these  modern  times  so  grown  and  expanded  and  be¬ 
come  such  a  large  factor  in  the  complicated  social  and 
economic  life  of  the  country  that  the  old  modes  of  regu¬ 
lation  by  direct  action  of  the  legislative  body  are  no  longer 
adequate,  and  indeed  no  longer  possible.” 

It  is  only  of  late  years  that  effective  administrative  con¬ 
trol  of  public  utilities  through  a  board  of  commission  has 
been  attempted.  Massachusetts  in  the  year  1885  first 
placed  the  control  of  gas  and  electric  utilities  in  the  hands 
of  such  a  commission.  New  York  established  a  similar 
board  in  1905.  In  the  same  year  Wisconsin  placed  com¬ 
plete  regulation  of  railway  service  and  rates  and  the  con¬ 
trol  of  express  companies  in  the  hands  of  three  persons 


called  the  “Railroad  Commission  of  Wisconsin.”  Two 
years  later  it  added  gas,  electric  heating,  water,  telephone 
and  telegraph  utilities,  and  street  and  interurban  railways 
to  the  supervision  of  the  same  body.  During  the  session 
of  the  Legislature  this  year  the  power  of  this  commission 
was  again  enlarged  so  as  to  include  the  regulation  and 
conservation  of  water  powers.  Thus  all  the  public  utilities 
of  Wisconsin,  using  this  term  in  its  broadest  sense,  are  now 
subject  to  the  regulation  and  control  of  this  single  board, 
which,  however,  still  retains  its  original  designation. 

A  similar  tendency  toward  commission  control  is  ob¬ 
servable  elsewhere.  During  the  last  year  Ohio,  Kansas, 
Maryland,  New  Hampshire  and  New  Jersey  passed  acts 
creating  commissions  similar  in  part  at  least  to  that  of 
Wisconsin.  California  has  submitted  its  commission  act 
to  a  referendum  vote  of  the  people.  During  the  past  two 
years  the  legislature  of  practically  every  state  in  the  Union 
has  considered  the  question  of  establishing  some  sort  of  a 
public  utility  commission. 

PRINCIPLES  INVOLVED. 

The  basic  legal  principles  underlying  governmental  regu¬ 
lation  of  public  utilities,  however  novel  may  be  their  appli¬ 
cation  to  present  industrial  conditions,  are  as  old  as  the 
common  law.  They  are  founded  upon  the  very  elementary 
distinction  between  a  public  and  a  private  calling.  One  is 
clothed  with  a  public  use  and  interest,  while  the  other  is 
not;  and  this  public  interest  has  always  in  the  eye  of 
the  law  justified  regulation  in  behalf  of  the  people  as  a 
whole.  The  nature  and  character  of  the  business  of  utili¬ 
ties  is  such  that  competition  is  inoperative  in  determining 
service  or  rates,  and  the  only  choice  left  to  the  public  is 
between  regulated  and  unregulated  monopoly.  It  goes 
without  saying  that  the  right  of  the  State  to  supervise 
monopolies  is  as  ancient  as  it  is  obvious. 

But  it  may  be  urged  that  the  exercise  of  this  power,  the 
enforcement  of  this  right,  is  a  legislative  function  which 
cannot  lawfully  be  delegated  to  an  administrative  board  or 
commission.  This  is  very  true;  it  does  not,  however,  mili¬ 
tate  against  the  practical  utility  of  these  commissions. 
Most  assuredly  it  is  the  legislature  and  not  the  commission 
that  has  the  power  to  regulate.  It  is  the  legislature  that 
does  regulate.  It  is  the  legislature  that  creates  the  com¬ 
mission,  defines  its  powers,  establishes  rules  for  its  guid¬ 
ance  and  determines  the  entire  policy  to  be  pursued.  The 
commission  merely  ascertains  the  facts  of  each  case  as  it 
is  presented,  and  applies  to  these  facts  the  law  already  laid 
down  by  the  legislature.  It  is  purely  an  administrative 
body  with  administrative  functions  only,  although  these 
functions  have  become  so  immensely  difficult  and  important 
that  we  sometimes  conceive  them  to  be  either  legislative 
or  judicial  in  nature,  or  both.  Upon  the  other  hand  the 
rule  laid  down  by  the  legislature  is  often  a  very  simple  and 
elementary  one;  in  the  case  of  Wisconsin  utilities  merely 
that  the  service  and  facilities  furnished  shall  be  reasonably 
adequate,  and  the  rates  charged  shall  be  reasonable  and 
just.  Manifestly  the  difficulty  here  is  not  in  formulating 
a  rule  of  action,  but  in  applying  it. 

This  relation  of  the  commission  to  the  legislature  and 
also  to  the  courts  is  so  well  set  forth  in  the  recent  case  of 
the  Minneapolis,  St.  Paul  and  Sault  Ste.  Marie  Railway 
Company  vs.  the  Railroad  Commission  of  Wisconsin  (136 
Wisconsin,  146),  that  I  feel  justified  in  quoting  from  the 
decision.  Answering  the  objection  that  the  law  creating 
the  railroad  commission  is  invalid  because  it  involves  an 
unlawful  delegation  of  legislative  power,  the  Supreme 
Court  of  Wisconsin,  in  a  very  comprehensive  and  illumi¬ 
nating  opinion,  stated  the  law  upon  this  subject  as  follows: 

“The  division  of  governmental  powers  into  executive, 
legislative  and  judicial,  while  of  great  importance  in  the 
creation  or  organization  of  a  State,  and  from  the  view¬ 
point  of  institutional  law  and  otherwise,  is  not  an  exact 
classification.  No  such  exact  delimitation  of  govern- 
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mental  powers  is  possible.  In  the  process  of  enacting  a 
law  there  is  frequently  necessary  the  preliminary  deter¬ 
mination  of  a  fact  or  group  of  facts  by  the  legislature,  and 
it  is  well  settled  that  the  legislature  may  declare  the  gen¬ 
eral  rule  of  law  to  be  in  force  and  take  effect  upon  the 
subsequent  establishment  of  the  facts  necessary  to  make 
it  operative  or  to  call  for  its  application.  .  .  .  The 

legislature  may  delegate  any  power,  not  legislative,  which 
It  may  itself  rightfully  e.xercise.  This  power  to  ascertain 
facts  is  such  a  power  as  may  be  delegated.  .  .  .  This 

law  establishes,  and  thenceforth  assumes,  the  e.xistence  of 
rates,  charges,  classifications  and  services,  discoverable  by 
investigation  but  undisclosed,  which  are  exactly  reasonable 
and  just.  It  commits  to  the  Railroad  Commission  the  duty 
to  ascertain  and  disclose  that  particular  rate,  charge,  classi¬ 
fication  or  service.  The  law  intends  that  there  is  only  one 
rate  charge  or  service  that  is  reasonable  and  just.  When 
the  order  of  the  commission  is  set  aside  by  the  court  it  is 
because  tliis  reasonable  and  just  rate,  charge,  classification 
or  service  has  not  yet  been  correctly  ascertained.  When 
the  order  of  the  commission  has  been  rescinded  or  changed 
by  the  commission  because  of  changed  conditions  it  is 
because  there  is  a  new  reasonable  rate  to  be  ascertained 
and  disclosed  applicable  to  such  new  conditions  and  fixed 
by  force  of  law  immediately  when  the  new  conditions 
come  into  existence.  But  the  theory  and  the  mandate  of 
the  law  is  that  this  point  always  exists  under  any  combina¬ 
tion  of  conditions  and  is  always  discoverable  although  not 
always  discovered.  Until  it  is  discovered  and  made  known 
the  former  rates  and  service  prevail.  The  order  of  the 
commission  is  prima  facie  evidence  that  the  rate,  charge 
or  service  found  and  fixed  by  it  is  the  particular  rate, 
charge  or  service  declared  by  the  legislature  in  general 
terms  to  be  lawful  and  to  be  in  force.  If  it  were  conceded 
that  the  commission  had  power  or  discretion  to  fix  one  of 
several  rates,  either  of  which  would  be  just  and  reason¬ 
able,  it  would  be  hard  to  say  that  this  was  not  a  delegation 
of  pure  legislative  power  to  the  commission.  But  the 
theory  of  this  law  is  to  delegate  to  the  commission  the 
power  to  ascertain  facts  and  to  make  mere  administrative 
regulations.” 

.•\n  epoch-making  decision,  you  will  say ;  and  in  some 
res|)ects  it  was.  Contrasted  with  the  holdings  of  some 
other  courts  the  temper  and  attitude  of  the  supreme  bench 
of  Wisconsin  in  this  case  was  novel  enough  to  be  refresh¬ 
ing.  As  additional  evidence  of  this,  permit  me  to  quote 
also  the  second  last  jiaragraph  of  this  great  opinion : 

"The  notion  that  commissions  of  this  kind  should  be 
closely  restricted  by  the  courts,  and  that  ju.stice  in  our  day 
can  be  had  only  in  courts,  is  not  conducive  to  the  best 
results.  Justice  dwells  with  us  as  with  the  fathers:  it  is 
not  exclusively  the  attribute  of  any  office  or  class,  it  re¬ 
sponds  more  rapidly  to  confidence  than  to  criticism,  and 
there  is  no  reason  why  the  members  of  the  great  Railroad 
Commission  of  this  State  should  not  develop  and  establish 
a  system  of  rules  and  precedents  as  wise  and  beneficent 
witliin  their  sphere  of  action  as  those  established  by  the 
early  common-law  judges.  We  find  the  statute  well  framed 
to  bring  this  about.” 

THE  COM. MISSION. 

The  commission  created  by  this  act  is  appointive,  not 
elective:  its  memhers  hold  for  a  term  of  six  years,  and 
receive  annual  salaries  of  $5,000  each  and  expenses:  they 
are  reipiired  by  law  to  be  experts  in  the  business  com¬ 
mitted  to  them,  and  are  strictly  forbidden  from  engaging 
in  any  other  work  or  becoming  interested  directly  or  in¬ 
directly  in  any  utility  it  may  be  their  duty  to  supervise, 
hanployed  under  them  are  about  one  hundred  clerks  and 
engineers,  some  of  whom  receive  salaries  equal  to  tho.se 
of  the  commissioners  themselves.  The  engineering  staff 
upon  whom  the  members  of  the  commission  rely  for  all 
field  and  laboratory  work,  as  well  as  for  expert  and  tech¬ 


nical  e.xaminations,  is  divided  into  groups,  each  working 
along  some  special  line  under  the  direction  of  an  experi¬ 
enced  chief.  These  men,  wherever  possible,  co-operate 
with  the  members  and  employees  of  the  tax  commission, 
and  when  convenient  do  their  laboratory  work  in  conjunc¬ 
tion  with  the  scientists  at  the  University  of  Wisconsin. 
Thus  organized  and  supported  this  staff  is  considered  by 
many  one  of  the  most  efficient  ever  organized  for  work  of 
this  kind. 

The  Wisconsin  law  makes  no  distinction  between  pri¬ 
vately  and  publicly  owned  utilities.  Both  are  amenable  to 
the  same  regulations.  Both  report  their  financial  condi¬ 
tions  in  the  same  manner,  and  according  to  the  require¬ 
ments  of  a  uniform  system  of  accounting.  This  seems 
reasonable,  for  the  patrons  of  municipal  plants  are  en¬ 
titled  to  the  same  protection  against  inefficient  manage¬ 
ment  as  those  of  private  plants,  and  a  comparison  of  re¬ 
sults  obtained  under  these  different  systems  of  ownership 
has  been  of  real  assistance  in  the  regulation  of  both. 

INDETERMINATE  PERMIT. 

The  mere  fact  of  regulation  of  public  utilities  contains 
the  implication  that  they  are  virtual  monopolies;  otherwise 
supervision  of  them  might  not  be  expedient  or  even  justifi¬ 
able.  The  Wisconsin  statute  goes  farther  and  frankly 
recognizes  this  condition  by  providing  for  the  so-called 
indeterminate  permit.  Considering  that  where  effective 
regulation  exists  competition  is  neither  necessary  nor  de¬ 
sirable,  the  Wisconsin  law  provides  that  the  short-lived 
franchises  held  by  existing  utility  companies  when  it  was 
enacted  may  be  surrendered  for  indeterminate  permits. 
'Phis  enabled  the  utility  to  secure  a  monopoly  of  the  ter¬ 
ritory  it  occupied  during  good  behavior,  or  until  the  plant 
should  be  acquired  by  the  public  at  a  fair  valuation.  In 
this  way  unnecessary  duplication  of  equipment,  unneces¬ 
sary  augmentation  of  fixed  charges,  and  cut-throat  com¬ 
petition  are  prevented,  and  a  more  economic  and  satisfac¬ 
tory  service  is  secured.  By  doing  away  with  short-time 
franchises,  moreover,  a  speculative  element  is  eliminated 
from  public  utility  investments,  and  the  cost  of  financing 
enterprises  of  this  sort  is  reduced. 

Thus  commission  control  is  protective  as  well  as  regu¬ 
latory — protective  of  the  utility,  I  mean.  The  requirement 
that  every  person  desiring  to  start  a  new  utility  shall  first 
obtain  from  the  commission  a  certificate  of  public  con¬ 
venience  and  necessity  further  exemplifies  this  policy.  In 
order  that  each  e.xisting  company,  so  long  as  it  properly 
serves  the  public,  may  be  free  from  fear  of  invasion  of  its 
field  by  rivals  possibly  more  powerful  than  itself  it  is  pro¬ 
vided  that  every  utility  having  an  indeterminate  permit 
shall  have  an  exclusive  monopoly  of  the  business  in  which 
it  is  engaged  except  in  those  rare  cases  where  the  com¬ 
mission,  after  hearing,  may  determine  that  public  conven¬ 
ience  and  necessity  require  a  second  utility  to  divide  the 
field  or  to  supplement  inadequate  or  defective  service. 
"Sandbagging”  and  “paralleling”  are  thus  very  properly 
and  effectively  outlawed. 

1'hc  last  report  of  the  Railroad  Commission  shows  that 
seventy-two  corporatons,  representing  37  per  cent  of  the 
gross  earnings  from  utility  business  in  Wisconsin, 
immediately  upon  this  law  going  into  effect,  decided 
to  exchange  their  franchises  for  indeterminate  permits. 
Manv  others  came  in  afterward.  Stability  in  investments 
was  thus  obtained,  as  appears  from  the  fact  that  the  securi¬ 
ties  of  utilities  operating  under  a  permit  as  a  rule  command 
a  higher  price  in  the  market  than  those  that  operate  under 
the  old-time  franchises.  The  period  within  which  utilities 
might  thus  exchange  limited-time  franchises  for  indeter¬ 
minate  permits  was  at  first  definitely  pre.scribed  by  the 
Legislature,  then  extended  from  time  to  time,  and  the  last 
session  made  the  indeterminate  permit  universal  and  com¬ 
pulsory.  .At  present,  therefore,  there  are  no  special  fran¬ 
chises  in  Wisconsin. 
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STOCK  AND  BOND  LAW. 

Another  important  feature  of  the  Wisconsin  law  is  con¬ 
trol  of  stock  and  bond  issues.  The  capitalization  of  utility 
companies  is  limited  to  the  actual  value  of  the  property 
used  in  the  public  service.  The  reason  for  this  recpiire- 
ment  is  obvious.  Stock  watering  is  always  and  every- 
where  an  evil  of  far-reaching  and  especially  baneful  sig¬ 
nificance;  but  nowhere  is  it  more  miscliievous  than  in  the 
case  of  public  service  corporations.  Wisconsin  has  abol¬ 
ished  it,  so  far  at  least  as  public  utilities  are  concerned. 
Besides,  e.xjierience  teaches  us  that  to  be  effective  public 
regulation  must  be  complete.  It  cannot  be  complete  with¬ 
out  control  of  the  issue  of  corporate  securities.  In  deter¬ 
mining  what  is  adequate  service  or  a  just  rate,  account 
must  be  taken  in  every  case  of  the  value  of  the  plant.  The 
value  here  spoken  of  is  of  course  the  actual,  true  value, 
riiere  is  no  reason  in  the  world  why  with  complete  con¬ 
trol  this  value  should  not  correspond  with  the  stock  and 
bond  value,  taking  these  securities  at  par.  If  so,  control 
will  be  facilitated,  the  interests  of  inexperienced  investors 
safeguarded,  and  the  utility  placed  on  a  stable  and  con¬ 
servative  basis. 

PROCEDURE. 

So  much  by  way  of  outline  of  the  history  and  principles 
of  public  regulation  and  utilities.  A  word  now  as  to  how 
this  regulation  is  made  effective.  The  procedure  is  ex¬ 
tremely  informal  and  simple.  A  letter  addressed  to  the 
secretary  of  the  commission  is  usually  sufficient  to  secure 
prompt  investigation  of  the  complaint  and  an  adjustment 
of  the  difficulty.  Many  of  the  most  important  rate  sched¬ 
ule  disputes  have  been  settled  in  this  informal  way.  Ex¬ 
tensive  reduction  in  railway  rates  for  coal,  potatoes,  grain 
and  merchandise,  and  in  the  utility  cases,  many  improve¬ 
ments  of  service  and  reductions  in  rates,  have  been  volun¬ 
tarily  made  after  an  informal  round-table  conference. 
Where  no  such  agreement  can  be  reached  a  formal  hearing 
is  had,  evidence  received,  and,  if  necessary,  further  inves¬ 
tigation  made,  until  the  case  has  been  determined  upon  all 
the  facts  and  circumstances. 

Every  utility  company  must  file  with  the  commission  all 
rates,  rules  and  regulations.  Xo  changes  can  be  made  in 
existing  rates  or  schedules  unless  such  changes  have  been 
approved  by  the  commission.  Questions  relating  to  ser¬ 
vice,  rates  and  regulations  may  be  investigated  upon  com¬ 
plaint  of  a  customer  or  shipper,  or  the  commission  may 
proceed  to  do  so  upon  its  own  motion. 

Should  a  court  review’  of  the  order  of  the  commission 
be  desired  the  statute  provides  for  a  speedy  hearing.  The 
aggrieved  party  must  begin  his  action  within  ninety  days, 
and  all  such  actions  are  given  precedence  over  any  civil 
cause  of  a  different  nature  pending  in  court.  Up  to  the 
present  time  only  seventeen  orders  of  the  Wisconsin  com¬ 
mission  have  been  called  in  question  in  this  way  and  in  no 
case  has  any  order  been  reversed. 

Coming  now  more  closely  to  the  daily  work  of  the  com¬ 
mission,  it  may  be  said,  as  has  been  pointed  out  by  one  of 
the  commissioners,  that  the  most  important  provisions  of 
the  public  utilities  law  may  be  grouped  under  the  four 
leading  heads  of  rates,  service,  valuation  and  accounting. 

RATES. 

The  ascertainment  in  any  case  of  what  constitutes  a  fair 
and  just  rate  is  a  most  difficult  problem.  With  rate-mak¬ 
ing  indeed  are  associated  most  of  the  evils  out  of  which 
the  present  insistent  demand  for  public  regulation  has 
arisen.  .  Discrimination,  extortion,  secret  rebates,  draw¬ 
backs  and  similar  abuses — familiar  as  they  all  are — illus¬ 
trate  what  I  mean.  The  ordinary  citizen  is  entitled  to 
protection  against  them.  At  any  rate  he  has  made  up  his 
mind  to  have  such  protection  if  the  government  can  fur¬ 
nish  it. 

What  now  is  the  basis  of  a  just,  equitable  rate?  Some 
railway  managers  and  superintendents  of  public  utility 


plants  contend  that  it  is  the  value  of  the  service  to  the 
shipper  and  consumer.  But  this  method  of  fixing  rates  at 
“what  the  traffic  will  bear”  has  become  so  odious  and  is 
so  manifestly  a  cloak  merely  for  extortion,  discrimination 
and  favoritism  that  extended  discussion  of  it  is  no  longer 
profitable.  It  involves  so  many  elements,  some  subjective 
and  some  objective,  and  so  varies  with  differences  in  per¬ 
son,  time,  place,  commodities  and  other  conditions  as  to 
afford  really  no  scientific  basis  whatever  for  rate-making. 
Entirely  aside  from  its  whimsicality  and  the  favoritism  it 
invites,  it  is  too  indefinite  and  uncertain  to  be  formulated 
into  a  workable  basis  for  rate-making  in  even  a  majority 
of  cases.  Practically  every  commission,  legislature  and 
court  which  has  seriously  considered  the  subject  has  re¬ 
jected  this  criterion  for  the  more  definite  and  scientific 
idea  of  the  cost  of  service.  The  basis  is  definite,  fair,  as¬ 
certainable  and  economically  justifiable.  It  bears  the 
same  relation  to  rates  that  the  cost  of  production  does  to 
the  price  of  commodities;  and  just  as  the  cost  of  proiluc- 
tion  of  wares  and  merchandise  determines  their  normal 
value,  which  market  price  constantly  approximates  but  with 
which  it  seldom  coincides,  so  the  cost  of  service  rendered 
by  public  utilities  determines  normal  rates  toward  which 
actual  schedules  should  steadily  be  made  to  approach. 

VALUATION. 

How  now  may  the  cost  of  service  in  a  given  case  be 
ascertained?  Many  interesting  and  highly  important  data 
have  been  gleaned  as  to  the  relation  under  varying  condi¬ 
tions  of  production  of  fixed  investment  or  “overhead 
charges’’  to  variable  or  current  e.xpenses  and  the  ratio  of 
each  of  these  in  turn  to  the  value  of  the  product.  Without 
attempting  to  enter  upon  the  discussion  of  the  intricacies 
involved  in  this  problem,  let  it  be  said  that  one  of  the  major 
factors  involved  in  this  subject  is  manifestly  the  value  of 
the  plant.  Eirst  of  all,  the  owners  of  utilities  are  entitled 
to  a  fair  return  upon  the  reasonable  value  of  the  property 
devoted  to  public  use.  This  calls  at  once  for  a  valuation 
of  the  physical  property  of  the  plant.  But  this  is  not  all. 
To  it  must  be  added  something  for  the  “going  value’’  of 
an  established  concern  and  possibly  something  else  for  out¬ 
lays  and  services  expended  in  the  past  in  upbuilding  the 
plant. 

The  Wisconsin  law  requires  the  commission  to  value 
“all  the  physical  property’’  and  “all  the  property  used  and 
useful  for  the  convenience  of  the  public’’  belonging  to 
every  public  utility  in  the  State.  As  there  are  more  than 
a  thousand  of  these  plants  and  the  commission  has  ap¬ 
praised  only  about  one  hundred,  it  is  evident  that  this  is 
work  that  cannot  be  quickly  dispatched.  But  it  should  be 
understood  that  among  the  one  hundred  valuations  made 
are  included  all  the  steam  railroads,  the  Milwaukee  Edec- 
tric  Railway  and  Light  Company,  and  m.any  of  the  more 
important  among  the  minor  utilit’es  of  the  State.  Indica¬ 
tive  of  how  well  this  work  has  been  done  is  the  fact  that 
no  appeal  has  ever  been  taken,  either  by  a  utility  or  a 
municipality,  from  any  valuation  made  by  the  commis¬ 
sion  ;  and  in  some  instances  the  utilities  admitted  that  the 
inventories  prepared  by  the  commission  were  the  best  that 
had  ever  been  taken. 

UNIFORM  ACCOUNTING. 

But  the  value  of  the  plant  is  not  the  only  factor — though 
it  may  be  the  chief  one — entering  into  the  determination 
of  equitable  rates.  Expense  of  operation,  depreciation  and 
other  similar  items  must  also  be  considered.  And  after 
there  has  been  a  determination  of  the  gross  charge  neces¬ 
sary  for  the  maintenance  of  the  utility  and  the  payment 
of  reasonable  profits  to  its  owners  there  yet  remains  the 
apportionment  of  this  amount  among  the  various  classes 
of  consumers.  Commissioner  Ericson  has  well  illustrated 
why  this  is  necessary.  In  the  case  of  electric  lighting  for 
example  the  fiat  rate  per  lamp  rule  which  prevailed  almost 
universally  in  Wisconsin  before  public  regulation  began 
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was  soon  found  to  be  very  unjust  and  unsatisfactory. 
Under  it  those  who  used  their  lamps  for  a  short  time  each 
day  were  required  to  pay  as  much  as  those  who  used  them 
constantly.  To  say  nothing  of  the  manifest  unfairness  of 
this  arrangement,  waste  of  electricity  was  of  course  the 
natural  result  with  consequent  loss  to  both  producer  and 
consumer.  Similarly  the  straight  meter  or  kilowatt  hour 
rate  normally  imposes  an  unequal  burden  upon  long  and 
short  hour  consumers.  The  cost  of  too  kw-hours  per 
day  delivered  to  each'  of  two  patrons  may  vary  greatly 
with  circumstances.  The  man  who  uses  10  kw  ten  hours 
a  day  should  of  course  pay  less  than  his  neighbor 
who  consumes  100  kw  one  hour  a  day,  for  the  very  plain 
reason  that  the  latter  requires  ten  times  as  great 
a  proportion  of  the  capacity  of  the  plant.  The  proper 
adjustment  of  matters  of  this  sort,  though  by  no 
means  simple,  is  nevertheless  possible  and  highly  de¬ 
sirable.  It  is  of  the  very  essence  of  scientific  rate-mak¬ 
ing,  for  without  it  justice  between  different  classes  of  con¬ 
sumers  is  impossible  of  attainment.  Hence  the  necessity 
of  proper  accounting.  As  Mr.  Ericson  has  said:  “A  cor¬ 
rect  method  of  rate-making  is  almost  out  of  the  question 
unless  the  financial  and  other  records  are  properly  kept.” 

Hut  with  accurate  information  as  to  the  value  of  the 
plant  and  proper  distribution  of  the  cost  of  service  accord¬ 
ing  to  modern  systems  of  accounting  it  is  possible  to  make 
rate  schedules  that  are  equitable  to  all  classes  of  con¬ 
sumers,  that  yield  a  reasonable  rate  on  the  investment 
and  that  eliminate  waste  while  promoting  the  maximum 
usefulness  of  the  plant. 

When  this  act  went  into  effect,  therefore,  the  commis¬ 
sion  called  upon  the  utilities  to  submit  a  statement  of  their 
financial  condition.  The  naivete  of  the  response  has  been 
so  well  described  by  Mr.  F.  L.  Holmes,  of  Madison,  that  I 
take  the  liberty  of  quoting  from  his  account  of  it.  “The 
returns,”  he  says,  “were  both  amazing  and  amusing.  Some 
companies  kept  books,  the  accounts  of  others  were  mere 
memoranda  or  check-book  stubs  which  mean  nothing. 
The  bookkeeping  affairs  of  one  municipal  plant  were  re¬ 
corded  in  a  vest-pocket  account  book,  tied  with  a  woolen 
string.  Often  the  owner  and  manager  carried  the  affairs 
of  the  corporation  in  his  head.  Few  plants  carried  a  de¬ 
preciation  account,  and  fewer  managers  understood  the 
purpose  of  such  a  fund.  Where  several  utilities  had  been 
merged  one  general  account  was  maintained  for  credit 
and  another  for  debit.  Business  system  was  unknown.  A 
majority  of  municipal  plants  received  no  credit  for  the 
service  rendered  the  city.  The  revenue  went  into  the 
general  fund  and  when  there  was  any  expense  the  city 
made  an  appropriation.  Often  city  employees  attended  to 
the  detail  labor  of  the  plant,  but  the  salary  for  services  was 
paid  out  of  the  general  fund.” 

As  required  by  law,  the  commission  put  an  end  to  this 
rule-of-thumb  work  and  prescribed  a  uniform  system  of 
cost  accounting  for  all  the  utilities  of  the  State.  The  re¬ 
sult  was  most  gratifying.  By  introducing  system  where 
chaos  reigned  and  compelling  uniformity  both  public  and 
private  plants  were  for  the  first  time  placed  upon  a  basis 
of  efficiency  and  economy  and  an  enduring  foundation  was 
laid  for  intelligent  future  supervision.  It  should  be  some 
satisfaction  to  the  commission  after  all  this  educational 
work  has  been  done  to  know  that  its  classification  of 
accounts  has  since  been  voluntarily  adopted  by  utilities  in 
other  states,  in  Canada  and  even  in  Mexico. 

SERVICE. 

The  subject  of  service  is  closely  related  to  that  of  rates. 
Like  rates,  just  determination  of  what  constitutes  reason¬ 
ably  adequate  service  in  any  given  case  depends  primarily 
upon  a  correct  valuation  of  the  utility  and  a  satisfactory 
system  of  cost  accounting.  In  addition,  it  requires  an  in- 
si)ectional  staff.  Gas,  electric,  water  and  telephone  ser¬ 
vice  have  received  special  attention  at  the  hands  of  the 


Wisconsin  commission  and  requirements  as  to  them  have 
been  standardized.  These  standards  so  far  as  gas  and 
electric  service  are  concerned  were  embodied  in  a  set  of 
rules  adopted  only  after  a  most  careful  survey  of  actual 
conditions,  both  within  the  State  and  throughout  the  coun¬ 
try.  They  cover  such  matters  as  the  heating  value  and 
purity  of  gas,  voltage,  care  of  lamps,  accuracy  of  meters, 
disturbance  in  electric  circuits,  and  similar  matters.  The 
staff  of  field  inspection  charged  with  the  administration 
of  these  rules  are  selected  with  particular  reference  to 
their  previous  technical  training  and  experience  in  the 
lighting  business.  Their  visits  to  the  various  plants  are 
unannounced  and  vary  in  frequency  from  once  to  four 
or  five  times  a  year  as  the  conditions  may  require.  Imme¬ 
diately  after  the  promulgation  of  these  rules  there  w'as  a 
marked  improvement  in  the  character  of  service. 

RESULTS. 

It  is  interesting  to  contrast  the  predictions  of  disaster 
made  by  the  opponents  of  railway  and  public  utility  regu¬ 
lation  with  the  actual  results  of  the  operation  of  these  laws. 
“Radical,”  “populistic,”  “revolutionary,”  were  some  of  the 
mildest  terms  used.  It  was  pointed  out  that  the  entire 
country  and  especially  the  State  of  Wisconsin  had  pros¬ 
pered  under  the  laissez  faire  regime  of  earlier  days,  and  it 
was  said  that  any  such  restriction  of  commercial  liberty 
as  these  laws  proposed  would  result  in  a  system  of  bureau¬ 
cratic  control  which  must  inevitably  disorganize  business 
and  destroy  prosperity. 

In  striking  contrast  to  these  lugubrious  forecasts  stand 
the  actual  results  of  commission  control.  Most  emphati¬ 
cally  has  it  been  a  good  thing,  not  only  for  the  public  but 
for  the  utilities  also.  The  public  has  made  an  immense 
financial  gain;  just  how  much  it  is  difficult  to  state  with 
entire  accuracy,  for  many  orders  of  the  commission  con¬ 
cerning  rates  lowered  some  and  raised  others.  But  it  has 
been  conservatively  estimated  that  in  the  matter  of  freight 
rates  alone  there  has  been  an  average  annual  saving  of  at 
least  $1,200,000;  in  passenger  fares  of  not  less  than  $800,- 
000,  and  in  other  forms  of  public  service  a  proportionately 
large  amount. 

This,  of  course,  is  not  all  clear  gain.  The  commission 
has  done  a  great  deal  of  work,  most  of  it  of  an  e.xpensive 
sort,  and  this  cost  has  been  borne  in  large  part  by  the 
public.  In  the  regulation  of  railway  rates  it  has  been 
necessary  to  separate  state  from  interstate  traffic,  freight 
from  passenger  service,  and  to  apportion  the  gross  cost  of 
transporting  freight  among  the  various  commodities  and 
classes  of  merchandise  submitted  for  shipment.  Substan¬ 
tially  the  same  sort  of  analysis  and  discrimination  has  been 
necessary  in  the  case  of  the  other  utilities.  It  is  work  that 
calls  for  a  very  high  order  of  ability  and  expert  training. 
In  round  figures,  the  cost  of  maintenance  of  the  commis¬ 
sion,  including  the  expense  of  hearings,  of  furnishing 
transcripts  of  the  proceedings  free  of  charge  to  all  in¬ 
terested  parties,  of  appraisals,  of  publications  and  of  ser¬ 
vice  and  accounting  inspections,  is  about  $100,000  a  year. 

A  large  outlay,  an  expensive  commission  you  will  say ; 
but  in  view  of  the  fact  that  the  railroads  and  other  utili¬ 
ties  are  invariably  represented  at  every  important  hearing 
by  the  very  ablest  engineers  and  experts,  the  State  cannot 
afford  to  indulge  in  cheap  or  short-sighted  economy;  and 
after  all  when  the  saving  effected  runs  into  millions  of 
dollars  each  year  the  people  can  afford  to  pay  out  even 
$100,000  for  expenses. 

But  hereafter  at  the  prescribed  rate  of  one  dollar  for 
each  one  thousand  dollars  of  the  face  value  of  corporate 
securities  thus  issued  the  revenue  derived  from  the  opera¬ 
tion  of  the  stock  and  bond  provision  alone  will  in  all  prob¬ 
ability  be  sufficient  to  defray  the  entire  cost  of  the  com¬ 
mission. 

Hand  in  hand  with  reduction  in  rates  has  gone  an  equally 
important  improvement  in  service.  Better  service  has 
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even  been  placed  first  and  reduction  in  rates  made  to  wait 
upon  it.  Transportation  facilities  have  been  vastly  im¬ 
proved  ;  new  stations  have  been  built  as  ordered  by  the 
commission ;  cleanliness  and  sanitary  precautions  have 
been  observed  as  never  before ;  closer  connections  have 
been  made  at  junction  points,  and  more  and  better  trains 
have  been  provided.  And  so  also  of  express,  lighting,  tele- 
])hone  and  telegraph  service ;  they  have  all  responded  to 
the  demand  for  a  higher  standard  of  efficiency  in  numerous 
ways,  more  forcibly  felt  and  plainly  evident  than  it  is 
possible  for  us  briefly  to  describe. 

The  genuinely  constructive  and  enduring  character  of 
this  method  of  control  is  best  demonstrated,  however,  by 
the  fact  that  while  the  people  have  thus  gained  enormous¬ 
ly,  the  utilities  have  not  suffered.  On  the  contrary,  under 
this  system  they  have  prospered  as  never  before.  Lower 
rates  have  not  been  followed  by  diminished  income,  but  by 
inviting  larger  patronage  have  resulted  instead  in  an  actual 
increase  in  revenues.  To  the  utilities,  therefore,  the  net 
outcome  has  been  a  gain. 

.\s  evidence  of  the  prosperity  under  commission  regulation 
the  last  annual  report  of  the  Wisconsin  commission  shows 
that  during  the  year  the  operating  revenues  of  electric 
utilities  increased  20  per  cent,  their  net  income  29  per  cent, 
and  new  con.struction  for  the  year  145  per  cent.  The  oper¬ 
ating  revenues  of  water  utMities  meanwhile  increased  7 
per  cent,  their  income  13  per  cent,  and  new  construc¬ 
tion  24  ])er  cent,  (las  utilities  increased  their  operating 
recenues  3  per  cent,  their  net  income  15  per  cent,  and  new 
construction  24  per  cent.  Telephone  utilities  increased 
their  o])erating  revenue  1 1  i)er  cent,  their  net  income  9  per 
cent,  and  construction  for  the  year  14  per  cent.  Railway 
and  traction  lines  on  the  average  increased  their  operating 
revenues  13  per  cent,  their  net  income  8  per  cent,  and  con¬ 
struction  an  ecpial  amount.  .\11  utilities  in  Wi.sconsin  are 
in  a  more  nourishing  condition  now  than  ever  before  and 
are  planning  to  extend  their  oi)erations  far  into  the  future. 
What  Brandeis  and  Lmerson  have  been  doing  for  private 
corporations  and  the  railways  of  the  country  the  Wis¬ 
consin  commission  has  done  for  the  public  utilities  of  its 
State. 

Paking  a  longer  j)eriod.  as  we  may  in  the  case  of  rail- 
wav  regulation,  which  was  begun  earlier,  the  results  are 
even  more  striking.  I'or  the  fiscal  year  ended  June  30. 
1905.  the  total  mileage  of  railroads  in  Wisconsin  was  6,931 
and  the  total  oi)erating  revenue  $50,144,702.43.  This  was 
the  year  immediately  before  commission  regulation  of 
railroads  began.  Five  years  later,  or  during  the  fiscal 
year  ended  June  30,  1910,  the  total  mileage  had  increased  to 
7209,  an  increase  of  278  miles,  and  the  total  operating 
revenues  amounted  to  $65,055,928.76.  an  increase  of  nearly 
$15,000,000.  Thus,  notwithstanding  the  decrease  in  trans¬ 
portation  rates  and  improvement  in  service  enforced  by 
the  Railroad  Commission,  the  operating  revenues  of  the 
railroads  of  Wisconsin  increased  approximately  30  per 
cent.  As  an  indication  of  the  general  prosperity  of  the 
State  meanwhile  it  may  be  worth  mentioning  that  under 
these  new  imlicies  the  <leposits  in  commercial  and  savings 
banks  in  Wisconsin  increased  in  round  numbers  during 
this  five  years  from  $187,000,000  to  $276,000,000,  or  51  per 
cent. 

IIow'  these  results  are  possible  may  be  illustrated  by  the 
case  of  the  Madison  (las  and  Electric  Company,  which  in 
this  respect  may  be  considered  fairly  typical.  In  March. 
1910,  this  company's  schedule  of  rates,  based  as  it  was  en¬ 
tirely  upon  the  energy  consumed,  was  abolished  and  there 
was  substituted  a  new  schedule  which  took  into  considera¬ 
tion  the  elements  of  amount  of  installation,  classes  of  con¬ 
sumers,  as  well  as  the  amount  of  energy  used.  In  actual 
experience  the  form  of  rate  schedule  is  as  important  as 
the  rate  ])er  unit;  and  it  is  the  policy  of  the  commission  to 
devise  schedules  which,  while  avoiding  di.scrimination  and 
unjust  charges,  will  at  the  same  time  encourage  extension 


of  the  service  and  thereby  decrease  the  cost  per  unit. 
.\fter  one  year’s  operation  of  the  new  schedule  another 
investigation  was  made,  and  it  was  found  that  compared 
with  1909,  the  last  current  year  in  which  the  old  rates  were 
in  effect,  the  output  of  the  electric  plant  had  increased  over 
16  per  cent,  the  gross  earnings  nearly  13  per  cent,  the 
net  earnings  24  per  cent,  while  expenses  increased  less 
than  3  per  cent.  Compared  with  1907  the  number  of  con¬ 
sumers  in  the  residence  class  had  increased  34  per  cent, 
the  number  of  lamps  connected  54  per  cent,  the  kilowatt 
hours  sold  70  per  cent,  and  revenue  35  per  cent.  Here, 
however,  is  the  important  point ;  after  a  year’s  operation 
under  the  commission’s  schedule  it  was  found  that  the 
business  had  .so  increa.sed  that  it  was  possible  to  effect  a 
further  reduction  in  the  primary  rate  of  2  cents  per  kw- 
hour  and  make  a  net  cut  in  the  revenue  of  the  company  of 
$24,000. 

Thus  it  is  seen  that  improvement  in  service,  reduction 
in  rates  and  fair  treatment  are  all  found  to  be  perfectly 
consistent  with  increased  net  earnings  for  the  utility.  Xo 
more  striking  illustration  of  the  harmonious  interdepen¬ 
dence  of  public  and  private  interests,  if  utility  managers 
had  only  the  wit  to  see  it,  can  be  desired. 

DISCRI.MINATIOX  ABOLISHEP. 

.\ot  only  have  rates  been  lowered  as  a  whole  to  the  ad¬ 
vantage  of  both  the  people  and  the  utilities  but  discrimina¬ 
tion  among  patrons  has  been  abolished.  Nothing  could  be 
more  desirable.  Speaking  of  the  condition  of  affairs  when 
these  laws  went  into  effect.  Professor  B.  H.  Meyer,  for¬ 
merly  chairman  of  the  Wisconsin  commission,  but  recently 
appointed  member  of  the  Interstate  Commerce  Commis¬ 
sion,  has  said:  “The  whole  State  of  Wisconsin  was  streak¬ 
ed  and  plastered  with  discrimination  in  the  rates  of  utili¬ 
ties";  and  he  mentions  thirty-two  telephone  companies, 
every  one  of  which  gave  at  least  eight  subscribers  out  of 
every  one  hundred  either  free  or  reduced-rate  service.  It 
goes  without  saying  that  the  cost  of  this  service  was  not 
borne  by  the  telephone  companies,  but  by  the  subscribers 
who  paid  full  rates.  When  the  Wisconsin  law  went  into 
effect  it  was  estimated  that  discrimination  and  rebates  to 
favored  customers  of  telephone,  water,  heat  and  light  com¬ 
panies  amounted  to  as  much  as  $2,000,000  annually.  Even 
as  late  as  August,  1909,  52  per  cent  of  the  telephone  com¬ 
panies,  Cto  per  cent  of  the  water  plants,  35  per  cent  of  the 
gas  companies  and  58  per  cent  of  the  electric  lines  ad¬ 
mitted  they  still  maintained  discriminatory  rates.  Since 
then  there  has  been  a  change.  .•Ml  schedules  and  rates  are 
now  on  file  with  the  commission  and  these  are  the  only 
rates  that  can  be  collected.  Discrimination  is  absolutely 
forbidden  and  the  law  in  this  respect  is  well  obeyed.  The 
effect  of  this  change  upon  industrial  and  commercial  en¬ 
terprise  and  the  elevation  in  moral  tone  of  the  communi¬ 
ties  where  these  abuses  formerly  existed  cannot  easily  be 
e.xaggerated.  Peace,  contentment  and  self-respect  have 
taken  the  place  of  sus])icion,  inju.stice  and  guerrilla  war¬ 
fare. 

WHOLESOME  EFFECT  UPON  PUBLIC  LIFE. 

Times  were  in  Wisconsin  when  the  railroads  ran  or 
tried  to  run  the  government  of  the  State  and  the  minor 
utilities  frequently  sought  to  boss  the  cities,  towns  and 
even  villages.  They  contributed  liberally  to  campaign 
funds,  urged  their  supporters  and  lobbyists  to  become  can¬ 
didates  for  public  office  and  in  close  election  districts  col¬ 
onized  voters  in  the  old  conventional  way.  Now  one  and 
all  they  are  in  this  sense  absolutely  out  of  politics.  There 
is  indeed  no  reason  now  why  public  service  corporations  in 
Wisconsin  should  wish  to  dabble  in  public  affairs.  Their 
relations  to  the  people  of  the  State  have  been  definitely 
and  finally  determined.  They  no  longer  have  anything  to 
gain  or  lose  by  intermeddling  in  politics  and  apparently 
they  have  decided  to  retire  for  good.  What  the  elimina- 
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tion  of  public  service  corporations  from  participation  in 
political  campaigns  signifies  in  the  purification  of  public 
life  no  one  here  needs  to  be  reminded. 

MAKES  INVESTMENTS  SECURE. 

rile  operation  of  the  .stock  and  bond  law,  the  indeter¬ 
minate  permit  provision  and  other  cognate  requirements 
of  the  public  utilities  law  have  encouraged  investment  in 
the  securities  issued  by  these  corporations.  Mo.st  gratify¬ 
ing  of  all  is  the  recent  tendency  toward  local  investment 
in  these  .securities  and  consequent  local  support  of  the  utili¬ 
ties.  The  natural  result  is  the  establishment  of  better  and 
friendlier  relations  between  the  utilities  and  the  public. 
That  the  operation  of  the  W  isconsin  law  has  brought  addi¬ 
tional  .stability  to  investments  of  this  sort  is  shown  by  the 
fact  that  practically  every  trust  cotiipany  and  dealer  in 
stocks  and  bonds  engaged  in  selling  the  securities  of  plants 
located  in  W'i.sconsin  advertises  regularly  in  the  financial 
journals  the  fact  that  these  securities  are  issued  under 
State  regulation.  The  whole  tendency  of  commission  con¬ 
trol  is  to  remove  public  utility  securities  from  the  field  of 
speculation  and  place  them  upon  the  solid  basis  of  con¬ 
servative  and  stable  investments. 

CONCLUSION. 

.Such  in  brief  are  the  principal  features  of  the  system 
of  State  control  of  public  utilities  as  it  is  practised  in  W’is- 
consin.  A  product  of  constructive  legislation  somewhat 
novel  in  conception,  it  has  nevertheless  worked  admirably. 
It  is  comprehensive,  effective,  prompt  and  progressive — a 
demonstrated  practical  success.  It  proceeds  upon  the 
theory  that  these  corporations  are  the  servants,  not  the 
masters,  of  the  peojile.  As  servants  it  has  protected,  en¬ 
couraged  and  instructed  them  in  all  matters  of  economy 
and  efficiency  just  as  it  has  summarily  siqipressed  all  as¬ 
sumption  on  their  part  to  the  role  of  masters.  But  in 
relentlessly  enforcing  fairness  to  the  people  it  has  not  for¬ 
gotten  to  he  fair  to  the  utilities.  It  has  made  the  mon¬ 
opoly  of  each  company  within  its  appropriate  field  even 
more  secure  than  it  was  before.  It  has  systematized 
methods  of  accounting  and  so  given  to  the  most  backward 
the  advantages  of  the  very  latest  improvements  in  man¬ 
agement.  By  control  of  .stock  and  bond  issues  it  excludes 
opportunity  for  wild-cat  speculation  and  the  altogether  too 
familiar  methods  of  “frenzied  finance.”  It  conqiels  the 
maintenance  of  each  utility  at  the  point  of  maximum  effi¬ 
ciency  and  .so  safeguards  legitimate  investment.  W'hile 
protecting  the  citizen  against  extortionate  rates  and  inade- 
(|uate  service,  it  insures  to  capital  a  rea.sonable  return  and 
to  labor  a  fair  wage.  In  a  word,  it  has  transformed  what 
were  formerly  speculative  ventures  bent  on  exploiting  the 
public  into  safe  and  conservative  business  establishments 
operated  for  the  benefit  and  convenience  of  all. 


New  York  Commission  News. 


'I'he  Mohawk  Hydroelectric  Company  has  applied  for 
approval  of  the  construction  of  transmission  lines  in  the 
towns  of  Ephratah  and  Palatine  and  the  village  of  Nelli- 
ston,  and  for  consent  and  authority  for  that  company 
to  issue  $56,000  in  6  per  cent  thirty-year  first-mortgage 
bonds.  The  .same  company  and  the  Ft.  Plain  Gas  &  Elec¬ 
tric  Eight,  Heat  and  Power  Company  have  applied  for 
consent  to  the  leasing  of  the  Ft.  Plain  company’s  elec¬ 
trical  distribution  .system  in  the  village  of  Nelliston  to  the 
Mohawk  Hydroelectric  Company. 

The  Richfield  Springs  Electric  Eight  &  Power  Company 
has  made  application  for  permission  to  assign  its  franchise 
in  Richfield  Springs  to  the  Richfield  Springs  Utility  Com¬ 
pany  and  the  latter  has  applied  for  the  right  to  acquire 
this  franchise  and  for  permission  to  issue  $47,000  in  mort¬ 
gage  bonds. 


Massachusetts  Commission  News. 


A  continued  hearing  at  which  arguments  were  presented 
before  the  Board  of  Gas  and  Electric  Eight  Commissioners 
of  Massachusetts  on  the  petition  of  Mayor  James  Eogan, 
of  W  orcester,  for  a  reduction  in  the  price  of  4-amp  mag¬ 
netite-arc  lighting  for  streets  in  that  city  was  held  in  the 
council  chamber  of  the  City  Hall,  Worcester,  Sept.  14. 
'I'he  hearing  lasted  six  and  a  half  hours,  the  argument  of 
the  attorney  for  the  company  consuming  about  four  hours. 

At  the  previous  hearings,  held  several  months  ago.  testi¬ 
mony  was  presented  by  the  petitioner  to  show  that  the 
service  of  lighting  the  city  streets  in  the  above  manner 
could  be  performed  at  about  $65  per  lamp,  whereas  the 
])resent  jirice  for  the  all-night,  every-night  service  charged 
by  the  Worcester  Electric  Eight  Company  is  $91.25  per 
year.  The  city's  expert,  Prof.  W’.  I).  Marks,  of  New  York, 
pre.sented  figures  to  show  the  value  of  wires,  stating  that 
they  are  worth  about  4  cents  per  foot,  or  a  depreciation  of 
about  75  per  cent  from  initial  value,  while  the  company 
contended  that  the  present  value  is  12  cents  per  foot,  the 
initial  cost  having  been  18.5  cents  per  foot.  The  company 
at  previous  hearings  also  presented  figures  which  showed  in 
detail  the  methods  by  which  the  cost  of  the  service  was 
determined.  Its  result  showed  a  cost  of  $96.28  per  lamp 
per  year,  including  a  6  per  cent  interc.st  charge.  These 
tables  showed  the  original  cost  of  the  ducts  to  June  30. 
1910,  to  be  $666,538  and  the  total  length  of  ducts  to  be 
1,731,141  ft.  Of  these  there  were  372,141  ft.  of  vacant 
ducts  and  352,000  ft.  of  free  city  ducts. 

At  the  last  hearing  the  company  was  represented,  as  for¬ 
merly,  by  its  attorney,  Everett  W'.  Burdett,  Esq.,  of  Boston. 
He  stated  that  the  issue  is  a  definite  and  narrow  one — that 
of  the  price  of  q-amj)  magnetite-arc  street  lighting  in 
Worcester.  The  price  of  neither  incande.scent  service  nor 
commercial  arc  service  nor  motor  service  is  an  issue,  nor  is 
there  any  disparagement  of  the  quality  of  the  company’s 
service.  He  held  that  the  readjustment  of  rates  to  private 
consumers  .should  precede  any  reduction  in  the  rates  of 
street  lighting,  and  stated  further  that  it  was  understood 
the  company  was  planning  soon  to  reduce  the  rates  of  in¬ 
candescent  service.  Mr.  Burdett  held  that  the  Mayor  had 
been  the  victim  of  bad  advice  in  seeking  a  reduction  in  the 
rate  of  arc  lighting.  The  fact  that  the  company  had  re¬ 
sisted  the  temptation  to  sell  to  outside  parties  ought  to  be 
a  source  of  satisfaction  to  the  Mayor  anrl  citizens  of 
Worcester.  He  stated  that  the  company  had  accumulated 
its  surplus  of  .some  $300,000  by  virtue  of  careful  manage¬ 
ment.  low  .salaries,  etc.  Its  directors  held  small  stock  in¬ 
terests  in  the  company  and  were  public-spirited  men.  .\  list 
of  prices  for  arc  lighting  in  twelve  principal  cities  and  one 
town  of  the  State  showed  that  in  only  three  cases  do  lower 
prices  prevail  than  in  W^orcester,  two  of  which  are  on  the 
seaboard,  where  cheap  coal  delivery  is  enjoyed.  Nine  cities 
have  higher  rates  than  Worcester,  while  the  price  in  I'all 
River  is  the  same  as  in  Worcester. 

Turning  to  the  testimony  of  Profes.sor  Marks  at  a 
previous  hearing,  Mr.  Burdett  characterized  much  of  it  as 
“theoretical”  and  “guesswork.”  His  testimony  of  cost  of 
material  was  regarded  as  “ridiculously  low."  “He  under¬ 
valued  the  wire  $80,000,  or  more  than  50  per  cent  below  the 
actual  cost,”  counsel  said. 

On  the  question  of  what  percentage  of  profit  or  return 
the  company  .should  receive,  the  attorney  cited  court  de¬ 
cisions  and  commission  rulings  which  laid  down  the  prin¬ 
ciple  that  a  public-service  corporation  is  entitled  to  a  fair 
return  on  a  fair  valuation  of  its  property.  It  is  contended 
by  some  that  a  public-service  corporation  has  no  right  to 
receive  a  profit  on  property  acquired  by  surplus  earnings. 
But.  said  Mr.  Burdett.  a  company  can  put  its  surplus  into 
stocks  and  bonds  of  other  corporations  and  enjoy  the 
proceeds.  The  Massachusetts  Gas  and  Electric  Eight  Com- 
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mission  have  ruled  that  what  a  company  has  earned  and 
saved  is  the  property  of  the  company.  A  Beverly  company 
used  $180,000  surplus  in  addition  and  extensions,  and  this 
was  one-third  of  all  the  expenditures  of  the  year,  but  it  did 
not  influence  the  board  to  grant  a  petition  for  a  reduction 
in  prices.  The  Interstate  Commerce  Commission  was  re¬ 
ferred  to  as  insisting  upon  a  surplus  fund.  In  the  case  of 
the  Chicago,  Burlington  &  Quincy  Railroad  more  than  half 
the  property  was  created  out  of  the  surplus,  and  the  Inter¬ 
state  Commerce  Commission  affirmed  the  right  of  a  rail¬ 
road  company  to  enjoy  a  return  upon  its  surplus.  The 
Pennsylvania  Railroad  Company  reinvested  two-thirds  of 
the  amount  of  the  cost  of  its  road  east  of  Pittsburgh,  a  sum 
amounting  to  $262,000,000,  accumulated  in  twenty  years. 
The  Public  Service  Commission  of  the  First  District  of 
.\ew  York  in  one  case  designated  twenty  years  as  the  life 
of  an  electric-light  plant.  The  Wisconsin  Public  Service 
Corporation  allowed  25  per  cent  as  the  junk  value  of  a 
steam  plant.  In  the  present  case  the  company  sets  3.92  per 
cent  as  the  average  annual  rate  of  depreciation,  equivalent 
to  5.24  per  cent  of  present  value. 

In  the  matter  of  interest  on  investment  the  Wisconsin 
I'lailroad  Commission,  in  the  -Menomonie  case,  1909,  held 
that  7  per  cent  on  cost  of  reproduction  nciij  was  a  fair  re¬ 
turn.  In  the  Madison  case,  1910,  it  was  held  that  8  per 
cent  was  fair.  Here  distinction  was  made  between  interest 
and  profit.  Six  per  cent  was  for  interest,  2  per  cent  for 
profit.  Mayor  Logan  in  previous  testimony  conceded  that 
6  i)er  cent  was  a  reasonable  return. 

Mr.  Burdett  said  that  large  profits  do  not  indicate  high 
rates.  Here  a  conservative  management  had  resulted  in 
successful  operation.  The  company  pays  its  president  only 
$2,500  per  annum. 

In  conclusion  Mr.  Burdett  .said  that  he  hoped  that  the 
board  would  enunciate  principles  that  would  be  of  guidance 
to  lighting  companies  as  a  result  of  the  hearings  on  this 
case. 

.Attorney  Webster  Thayer,  counsel  for  Mayor  Logan  and 
the  city,  said  the  directors  had  been  mi.staken  in  assuming 
that  they  could  create  as  large  a  surplus  and  declare  as 
large  dividends  as  an  interested  party.  He  believed  the 
commission  ought  to  have  increased  powers,  with  authority 
to  allow  counsel  for  a  city  to  examine  a  public  lighting  com¬ 
pany’s  books. 

.Mr.  Thayer  held  that  the  public  had  furnished  a  large 
part  of  the  money  repre.sented  by  the  plant,  and  that  the 
com|)any  had  been  keeping  up  the  plant  under  operating 
expense  account.  He  contendexl  that  the  free  city  ducts 
should  be  apportioned  to  the  various  departments  of  the 
company’s  business — municipal  arcs,  commercial  arcs,  in¬ 
candescent  lighting  and  motors — equally,  and  that  deprecia¬ 
tion  .should  be  charged  proportionately  to  each.  He  held 
that  in  its  franchise  the  company  agrees  to  give  the  city 
free  ducts.  The  case  was  taken  under  advisement.  In  the 
entire  case  about  400,000  words  have  been  taken  in 
evidence. 

Maryland  Commission  News. 

The  Maryland  I’uhlic  Service  Commission  last  week 
granted  the  Consolidated  Gas,  Electric  Light  &  Power  Com¬ 
pany,  of  Baltimore,  an  extension  of  time  in  the  hearing 
of  arguments  for  and  against  the  reduction  of  its  rates 
for  electric  energy  and  gas,  which  was  set  for  Sept.  19 
'I'he  extension  covers  a  period  of  thirty  days  and 
the  first  hearing  will  take  place  on  Oct.  19.  A  com- 
])laint  against  the  Chesapeake  &  Potomac  Telephone  Com¬ 
pany  was  last  w'eek  postponed  to  Oct.  16.  The  complaint 
is  based  on  the  company’s  minimum  charge  to  householders, 
$24  a  year,  with  thirty  calls  a  month.  The  complainants 
say  this  is  an  average  of  8^5  cents  a  call,  while  the  com¬ 
pany  makes  a  charge  of  only  5  cents  for  city  calls. 

Evidence  was  heard  by  the  commission  in  support  of  the 


petition  of  the  Mayor  and  Common  Council  of  Mount 
Rainier  and  others  for  a  reduction  in  the  rates  of  the 
Hyattsville  Gas  &  Electric  Company.  The  case  has  been 
on  the  docket  of  the  commission  for  some  time.  At  the 
time  the  petition  was  filed  some  of  the  parties  interested 
made  the  assertion  that,  while  anxious  to  secure  a  reduc¬ 
tion  in  the  price  of  gas,  they  did  not  want  it  unless  the 
earnings  of  the  company  warranted  such  a  reduction.  They 
were  anxiou.s,  however,  to  have  the  affairs  of  the  company 
investigated  for  the  purpose  of  determining  whether  or  not 
the  reduction  might  be  made. 

The  commission  has  received  from  its  chief  engineer,  Mr. 
Charles  E.  Phelps,  a  summary  of  the  report  made  to  the 
commission  by  Messrs.  D.  C.  and  William  B.  Jackson,  of 
Boston,  who  had  been  engaged  to  report  upon  the  proposi¬ 
tion  made  some  months  ago  by  the  Chesapeake  &  Potomac 
Telephone  Company  for  permission  to  put  into  effect  a  new 
schedule  of  rates.  The  original  report  goes  into  the  entire 
business  of  the  telephone  company  with  great  thorough¬ 
ness.  It  states  that  the  company  has  approximately  29,000 
main  telephones  with  14,000  extensions,  main  telephones 
being  classified  as  all  telephones  in  the  system  except  exten¬ 
sion  apparatus  and  those  connected  with  branch  exchanges. 
There  are  810  fiat-rate  business  telephones  and  6732  fiat- 
rate  residence  telephones,  with  seven  private  branch  e.x- 
changes  on  the  fiat  rate  with  341  telephones.  The  calls  last 
year  aggregated  nearly  43,000,000,  of  which  the  fiat-rate 
lines  used  21,750,000;  the  message-rate  lines,  15,952;  the 
coin-box  phones,  1,816,000;  the  public  pay  stations,  2.373,000, 
and  attended  pay  stations,  717,000.  The  report  recommends 
the  adoption  of  a  rate  schedule  proposed  by  the  telephone 
company,  with  the  following  exceptions:  First,  that  the  part 
of  the  schedule  which  would  abolish  the  party-line  coin-bo.x 
telephone,  of  which  there  are  some  6200  served  from  Wolfe 
and  Gilmor  exchanges,  be  amended,  and  that  these  coin¬ 
box  telephones  be  put  on  a  straight-message  basis  with  no 
additional  rental  charge,  that  the  number  of  messages 
granted  for  a  year  he  about  900  for  a  direct  line  and  600 
for  a  two-party  line,  and  that  not  more  than  four  coin-box 
telephones  be  connected  on  any  one  line.  Second,  that  the 
rate  for  party-line  telephones  for  residence  service  be  made 
on  the  basis  of  $2  a  month  and  forty  local  mes.sages  a 
month  instead  of  thirty,  bringing  this  rate  to  that  for  a 
similar  service  in  Boston,  so  that  no  local  message  on  this 
class  of  telephone  will  be  more  than  5  cents.  It  is  further 
recommended  that  the  present  fiat  rate  for  business  .service 
for  both  direct  line,  metallic  circuit,  at  $125  a  year,  and 
direct  line,  grounded  circuit,  at  $78  a  year,  be  abolished. 
The  figures  given  in  the  schedule  to  cover  the  moving  of 
telephones  at  the  subscribers’  requests  amount  to  $2.50 
for  changing  the  location  of  a  telephone  in  the  same  build¬ 
ing,  $6  for  moving  a  telephone  from  one  building  to  another 
and  $2.50  for  moving  an  extension  telephone  from  one 
building  to  another.  .A  recommendation  is  included  that 
not  more  than  two  message-rate  telephones  be  connected 
on  any  one  line,  whether  for  residence  or  business.  It 
is  also  recommended  that  the  fiat-rate  service  for  residences 
be  retained  at  $48  a  year,  on  the  ground  that  the  use  of  the 
residence  telephone  is  much  less  than  that  of  a  business 
telephone,  and  that  the  abuse  in  respect  to  “unnecessary  and 
frivolous  use”  does  not  create  a  great  burden  on  the  system. 
The  report  states  that  the  rate  of  $6  a  year  for  extensions 
is  considered  a  fair  charge,  and  this  conclusion  is  based 
upon  taking  an  extension  telephone  as  presenting  an  invest¬ 
ment  of  $20,  then  charging  against  it  25  per  cent  for  opera¬ 
tion  and  maintenance,  interest,  depreciation,  etc.,  together 
with  its  pro  rata  cost  for  the  telephone  directory,  ainount- 
ing  to  30  cents,  and  also  with  one-half  the  co.st  of  removals, 
which  would  amount  to  50  cents ;  these  figures  bring  the 
cost  for  each  extension  telephone  to  $5.80.  The  report 
states  that  Mr.  Jackson’s  computations  are  based  upon  a 
return  to  the  company  of  8  per  cent  on  the  book  values  of 
the  property. 
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Chief  Counsel  William  Cabell  Bruce  last  week  handed 
down  an  opinion  in  which  he  holds  that  gas  and  electric 
companies,  unlike  railroads,  have  no  right  to  serve  their 
employees  free  of  cost  or  at  rates  which  are  lower  than 
those  charged  the  general  public.  Mr.  Bruce’s  opinion  is 
the  outcome  of  a  request  for  information  filed  with  the 
commission  by  the  Hagerstown  Light  &  Heat  Company. 


Ohio  Commission  News. 


Mr.  X.  C.  Kingsbury,  vice-president  of  the  American 
Telephone  &  Telegraph  Company,  appeared  before  the 
Ohio  Public  Service  Commission  last  week  and  asked  for 
information  regarding  the  merger  sections  of  the  law  under 
which  the  commission  is  acting.  He  indicated  that  the 
telephone  companies  will  take  up  the  small  towns  first,  as 
they  realize  that  they  have  a  difficult  problem  to  handle, 
and  experience  with  the  smaller  companies  will  prepare 
them  to  handle  those  in  Cleveland,  Toledo,  Columbus  and 
other  cities.  He  also  made  it  plain  that  the  commission 
will  be  asked  for  the  approval  of  three  kinds  of  combina¬ 
tion,  all  of  which  were  explained. 

In  municipalities  where  the  Bell  interests  have  no  local 
exchanges,  but  merely  toll  stations,  it  was  explained  that 
it  would  be  desirable  to  make  contracts  for  the  connection 
of  the  long-distance  wires  of  the  Bell  Company  with  the 
local  company’s  exchange,  paying  a  percentage  for  the  long¬ 
distance  business  originated  by  the  local  company.  Repre¬ 
sentatives  of  companies  at  Van  Wert  and  Mount  Sterling 
were  present  to  give  their  assent  to  contracts  of  this  form. 

In  towns  or  cities  where  the  Independent  companies  are 
particularly  strong  the  Bell  interests  will  sell  their  ex- 
changes  to  these  companies  and  enter  into  contracts  cover¬ 
ing  the  long-distance  business.  It  is  said  that  negotiations 
are  nearing  completion  in  Delaware  and  Ashtabula  for  such 
a  consolidation  as  is  mentioned. 

rile  third  form  named  by  Mr.  Kingsbury  contemplates  a 
straight  consolidation  of  the  business  of  the  Bell  and  the 
Independent  companies.  Examples  of  this  are  found  in 
Xorwalk  and  Coshocton,  where  negotiations  have  been  in 
progress  for  some  time.  Mr.  Kingsbury  said  that  in  cases 
of  this  kind  it  might  be  necessary  to  advance  the  rates. 
The  commission  became  interested  when  this  fact  was 
brought  to  notice  and  Commissioner  O.  H.  Hughes  asked 
for  reasons  for  contemplated  advances  in  the  case  of  pure 
con.solidations.  Mr.  King.sbury  stated  that  where  this  is 
necessary  information  will  be  furnished  from  the  books  of 
the  companies  to  satisfy  the  commission  on  the  matter.  He 
said  further  that  the  rate  question  threatened  to  give  the 
companies  much  trouble  and  that  it  would  be  worked  out 
in  the  best  way  possible.  The  idea,  he  .said,  is  to  give  Ohio 
one  telephone  system  with  the  most  reasonable  charges 
that  can  be  made. 

In  addition  to  Mr.  Kingsbury  the  following  Bell  repre¬ 
sentatives  were  present :  Messrs.  L.  X.  Whitney,  Chicago, 
general  agent  of  public  convenience;  H.  O.  Seymour,  Chi¬ 
cago,  general  agent  of  public  relations,  and  R.  R.  Stevens. 
Columbfi.s. 

rhe  Toledo  Home  Telephone  Company  has  filed  a  peti¬ 
tion  with  the  commi.ssion  asking  that  it  he  allowed  to 
abrogate  contracts  with  mini.sters,  certain  clul)s  and  certain 
large  business  institutions  which  had  been  getting  service 
at  reduced  rates.  As  the  rate  schedule  was  filed  too  late, 
the  company  must  wait  another  month  to  do  this,  since 
every  change  in  rates  requires  thirty  days'  notice. 

riie  commission  is  having  much  trouble  with  the  small 
mutual  or  community  .systems,  of  which  there  are  many 
throughout  the  State.  They  were  established  as  a  con¬ 
venience  for  the  farmers  and  are  not  operated  for  profit. 
In  most  cases  the  officers  and  managers  receive  no  salary 
and  repairs  are  made  by  anyone  able  to  make  them.  Most 


of  the  reports  made  by  these  companies  or  associations  ex¬ 
press  the  fear  that  the  requirements  of  the  commission  will 
force  them  to  cease  operations  and  thus  take  away  a  con¬ 
venience  that  has  been  worth  much  to  the  users  and  yielded 
no  profit  to  anyone. 

Another  source  of  trouble  comes  from  the  corporations 
which  seek  to  secure  advance  permission  for  an  increase  of 
capital  stock  or  permission  for  a  certain  capitalization  be¬ 
fore  incorporation  papers  are  taken  out.  In  most  cases 
where  such  information  is  .sought  the  commission  has 
ascertained  that  the  companies  are  already  capitalized  be¬ 
yond  their  proper  value  or  that  proposed  new  corporations 
want  to  arrange  matters  so  that  “water"  may  be  injected 
without  having  to  obtain  the  consent  of  the  commi.ssion, 
after  they  are  organized.  The  law  requires  that  incorpora¬ 
tion  papers  must  be  secured  and  that  increases  must  l)e 
granted  by  the  Secretary  of  State  before  permission  for 
the  issue  of  the  stock  is  sought  from  the  connni.ssion.  The 
commission  insists  that  the  law  be  complied  with  strictly 
in  all  cases  and  refu.ses  absolutely  to  indicate  what  its 
course  may  be  should  certain  things  be  asked  of  it.  Some 
of  those  men  who  have  appeared  before  the  commission  on 
errands  of  this  kind  have  argued  that  “water"  is  an  aid 
to  the  small  .stockholder  and  that  if  the  commission  refuses 
to  deal  with  corporations  on  sugge.stions  from  them  capital 
will  be  driven  from  the  State.  The  commission  has  failed 
to  see  any  logic  in  either  argument  and  insists  that  informa¬ 
tion  will  be  given  only  when  the  ai)plicants  are  in  a  posi¬ 
tion  to  receive  it  and  that  decisions  will  be  made  only  after 
l)roper  hearings. 


CURRENT  NEWS  AND  NOTES. 


M.\rine  WTrei.ess  Law  to  Be  Tested. — The  captain  of 
the  British  vessel  Tcmplcmorc  has  been  held  for  appearance 
before  a  federal  grand  jury  in  Baltimore  for  violation  of 
the  federal  law  recpiiring  ocean-going  vessels  carrying  pas- 
.sengers  to  be  equipped  with  the  wireless  telegraph.  The 
law  went  into  effect  on  July  1  and  the  present  action  is  in 
the  nature  of  a  test  case.  . 

*  *  * 

New  York  City  Central-Station  Service. — The  pro¬ 
ceedings  have  been  issued  in  printed  form  in  the  matter  of 
the  application  of  the  Long  .\cre  Electric  Light  &  Power 
Company  for  authority  to  issue  $10,000,000  of  preferred 
stock  and  $50,000,000  of  bonds  tor  the  construction  of  an 
electrical  plant  for  the  purpo.se  of  comiieting  with  the  two 
companies  now  supplying  Xew  York  City  with  electrical 
service.  In  former  proceedings  a  similar  application  was 
denied,  but  the  action  of  the  commission  was  overruled  by 
a  Supreme  Court  decision.  L'lion  reopening  the  case  author¬ 
ity  was  granted  by  the  commission,  under  restrictions,  for 
the  issue  of  $4,000,000  in  bonds,  subject  to  the  prior  .sale 
at  par  of  $2,000,000  in  stock.  Among  intere.sting  figures 
contained  in  the  printed  proceedings  in  the  case  are  that 
during  igio  the  Xew  York  Edison  Company  sold  288,000,000 
kw-hours  of  electrical  energy,  representing  an  operating 
revenue  of  $18,000,000,  or  6.27  cents  per  kw-hour;  it  is 
added  that  if  reductions  are  to  continue  in  the  future  as 
they  have  in  the  past,  this  latter  figure  will  probably  not  be 
in  excess  of  5  cents  to  cents  by  the  time  the  Long  Acre 
company  is  ready  to  begin  operations.  The  cost  of  produc¬ 
tion  by  the  proposed  plant  is  estimated  at  3^  cents  to  4 
cents  per  kw-hour.  An  order  requires  that  the  $4,000,000 
in  bonds  shall  not  be  issued  at  less  than  go,  and  that  tin- 
proceeds  shall  be  applied  only  to  the  following  purposes: 
Plant,  $3,400,000;  refunding  of  present  indebtedness.  $200.- 
000;  expenses  of  sale  of  bonds,  $400,000.  The  action  of 
the  commission  gave  the  case  a  status  for  final  action  bv 
the  Court  of  Appeals. 
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Electrical  Show  for  Des  Moines  Next  April. — Coin¬ 
cident  with  the  convention  of  the  Iowa  State  Electrical 
Association  at  Des  Moines  next  April,  it  is  planned  to 
hold  an  electrical  show  to  interest  the  public  in  electrical 
subjects.  Des  Moines’  fine  large  coliseum  will  be  used  for 
the  1912  show. 

*  *  * 

Et.  Wayne  I.  E.  E.  Section. — Et.  Wayne  Section  of 
the  American  Institute  of  Electrical  Engineers  opened  the 
season  of  1911-12  Sept.  14  in  the  reception  room  of  the 
Et.  Wayne  Electric  Works.  .\n  illustrated  lecture  was 
given  by  Mr.  A.  A.  Serva,  sales  manager  of  the  works,  on 
“Electrical  Development  in  the  West." 

*  *  ♦ 

I’roduction  of  Ai.uminu.m. — 'I'he  United  States  (leologi- 
cal  Survey  gives  the  following  figures  for  the  production, 
in  pounds,  of  aluminum  for  the  years  stated:  1S83.  4X3  lb.; 
1885,  283  lb.;  1890,  61.281  lb.;  1895,  920.000  lb.;  1900. 
7.150,000  lb.;  1905,  11,374,000  lb.;  1910,  47.734,000  lb.  riie 
figures  for  1905  and  1910  refer  to  the  consumption  in  these 
years. 

*  *  * 

Trip  of  Auto.moihle  Engineers  to  Ecrope. — 'I'he  So¬ 
ciety  of  Automobile  Engineers  has  arranged  for  a  trip  to 
England  about  Nov.  i.  The  more  impostant  automobile 
factories  and  garages  there  will  be  visited  Iw-  the  party  and 
several  days  will  be  passed  at  the  London  At^tomobile  Show. 
I'he  Incorporated  Institution  of  Automobile- bhigineers  will 
be  the  host  and  one  evening  will  be  devoted  to  a  joint 
technical  meeting  with  this  body. 

♦  ♦  '  * 

Illinois  State  Electric  As.sociation. — While  no  official 
announcement  has  been  made  at  this  writing  it  is  reported 
that  the  next  annual  convention  of  the  Illinois  State 
Electric  Association  may  be  held  in  Rockford,  Ill.,  on 
Oct.  24.  25  and  26.  Mr.  W.  O.  Austin,  of  Effingham,  is 
president  of  the  as.sociation;  Mr.  II.  E.  Chubbuck,  of 
I’eoria,  is  secretary,  and  Mr.  C.  A.  Willoughby,  Mayer 
lUiilding,  Peoria,  is  assistant  secretary. 

*  *  * 

Commercial  Motor  V'ehicles  in  Germany. — The  num¬ 
ber  of  motor  trucks  and  wagons  annually  licensed  in  Ger¬ 
many  has  grown  from  1211  in  1907  to  4327  in  1911.  Of 
the  latter.  1695  are  under  8  hp,  999  from  8  hp  to  16  hp, 
1384  from  16  hp  to  40  hp  and  128  above  40  hp.  In  1910 
Germany  exported  2636  commercial  vehicles  and  imported 
81 1.  In  the  same  year  29,120  pleasure  vehicles  were  ex¬ 
ported  and  9512  imported.  .Xutomobile  engines  were  ex¬ 
ported  to  the  number  of  16,455  475  imported. 

♦  * 

Sanitary  District  Payrolls. — .\fter  a  long  controver.sy 
among  the  trustees  of  the  Sanitary  District  of  Chicago  a 
partial  compromise  was  reached  by  which  President  Smyth 
signed  the  July  and  Augiust  payrolls  on  .Sept.  13.  This  will 
enable  the  employees  of  the  Sanitary  Di.strict.  including 
those  of  the  electrical  department,  to  draw  their  long- 
overdue  .salaries.  The  action  of  the  president  of  the  board 
of  trustees  followed  closely  a  letter  of  protest  from  Mr. 
E.  B.  Ellicott,  the  electrical  engineer  of  the  district. 

*  *  * 

Ground  Connections. — “B.  L.  T.,’’  the  ‘‘Line-o’-type 
Man”  of  the  Chicago  Tribune,  calls  attention  to  an  alleged 
“want  ad”  in  his  own  paper,  wherein  the  advertiser  .seeks  a 
“young  electrical  man ;  good  opportunity  for  bright,  hard 
worker  who  can  keep  both  feet  on  the  ground.”  This  in¬ 
duces  the  paragrapher  to  ask  if  an  electrical  man  with  both 
feet  on  the  ground  might  be  considered  to  be  well  grounded. 
The  query  is  repeated  here  to  a  constituency  better  able  to 
answer  the  question  than  the  one  to  which  it  was  addressed 
originally. 

♦  *  ♦ 

Farm  Engineering. — The  management  of  the  American 
Land  and  Irrigation  Exposition,  to  be  held  at  Madison 


Sijuare  Garden.  Nov.  3  to  12,  has  appointed  .\lr.  Putnam  A. 
Bates,  who  has  specialized  in  the  subject  of  the  applica¬ 
tion  of  electricity  to  farming,  to  direct  the  assembly  of 
exhibits  in  this  division  of  the  exposition.  Mr.  Bates  pro¬ 
poses  to  bring  out  the  importance  of  clo.se  relationship  be¬ 
tween  agriculture  and  engineering,  and  not  only  to  demon¬ 
strate  this  to  the  farmer,  but  to  awaken  engineers  to  the 
opportunities  open  to  them  in  agriculural  lines. 

♦  *  * 

Western  Union  Managers  in  Conference. — mana¬ 
gers’  meeting  of  Western  Union  telegraph  officials  for  the 
seventh  district  of  the  Western  division  of  the  Western 
Union  Telegraph  Company  was  held  at  Cincinnati  on 
Sept.  8  and  9.  Addresses  on  various  subjects  connected 
with  the  telegraph  .service  were  given  by  Messrs.  1.  N. 
.Miller,  district  commercial  superintendent  at  Cincinnati; 
.\.  A.  Montgomery,  district  traffic  .superintendent  at  Cin¬ 
cinnati;  F.  H.  Wolfe,  manager  at  Shelbyville.  Ohio;  E.  II. 
Co.st ;  R.  C.  Bliss,  of  Cincinnati;  W.  W.  Browne,  of  Dayton; 
E.  D.  Keyes,  of  Hamilton,  Ohio;  L.  R.  Scholl,  of  Cincin¬ 
nati;  S.  M.  Dunlap,  of  Columbus,  and  M.  T.  Cook,  division 
commercial  superintendent  at  Chicago.  The  di.strict  em¬ 
braces  parts  of  Ohio.  Indiana  and  Illinois,  and  about  forty 
managers  attended  the  meeting,  which  included  a  dinner 
at  the  (4ibson  House  and  was  a  successful  gathering. 

*  *  * 

United  States  Wireless  Plans. — Experiments  are  be¬ 
ing  made  by  the  navy  to  determine  if  the  frame  of  a  flying 
machine  will  act  as  a  capacity  “ground”  for  the  type  of 
wireless  apparatus  useil  by  the  navy.  As  a  strategic  meas¬ 
ure  the  Navy  Department  is  preparing  to  extend  the  wire¬ 
less  system  of  Alaska.  On  one  of  the  Aleutian  Islands 
will  be  erected  next  year  a  station  to  be  superior  to  any 
in  Alaska  at  present.  It  will  have  a  radius  of  1500  miles 
at  night  and  about  800  during  the  day.  The  cruiser  Buffalo 
is  in  .\laskan  waters  erecting  wireless  stations  on  Kadiak. 
Unalaska  and  St.  Paul  Islands.  While  plans  are  maturing 
for  the  extension  of  the  wireless  in  Alaska,  work  has 
actually  begun  on  the  station  at  Ft.  Myer,  Va.,  just  out¬ 
side  the  national  capital,  which  will  be  completed  by  May  l 
and  will  enable  the  Navy  Department  to  communicate  with 
any  naval  vessel  in  the  Atlantic  as  far  as  the  coast  line  of 
the  L^nited  States  extends. 

*  *  * 

Water  Rights  and  Eminent  Do.main  in  New  Eng¬ 
land. — The  question  of  liability  for  damages  in  Concord, 
N.  11. ,  due  to  the  putting  of  2-ft.  dashboards  on  the  dam 
at  Garvin’s  Falls  by  the  Manche.ster  Traction,  Light  & 
Power  Company,  and  thereby  flooding  the  city  sewers,  is 
under  consideration  by  the  Board  of  Aldermen  of  Con¬ 
cord.  Last  June  the  Manchester  Traction.  Light  &  Power 
Company,  which  owns  and  operates  the  falls,  put  on  the 
dashboards  to  raise  the  height  of  the  water  during  a  dry 
period  and  as  a  result  the  water  now  stands  from  12  in.  to 
15  in.  on  the  outlets  of  two  important  sewers.  It  is  claimed 
that  the  company  has  acquired  land  along  the  river  by 
eminent  domain,  giving  flowage  rights  to  a  height  of  4  ft. 
The  property  of  the  falls  was  formerly  owned  by  the 
Concord  Manufacturing  Company,  which  sold  it  to  the 
Amoskeag  Manufacturing  Company.  This  latter  company 
had  the  right  to  take  land  adjacent  by  eminent  domain 
for  flowage  purposes,  but  its  succes.sor,  the  present  company, 
is  held  by  the  city’s  attorney  not  to  have  that  right.  The 
point  at  issue  is  whether  a  corporation  or  an  individual 
having  right  of  eminent  domain  for  certain  purposes,  un¬ 
der  legislative  act.  can  pass  on  that  right  without  special 
enactment  of  the  Legislature.  In  Massachu.setts.  counsel 
contends,  the  law  is  such  that  a  corporation  cannot  pass 
on  such  a  right  by  the  mere  sale  of  the  property.  He 
contends  that  the  power  company  should  get  its  charter 
amended  by  the  New  Hampshire  Legislature  if  it  wishes 
to  floods  the  lands  in  question. 
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.Seeding  Wheat  hy  Electric  Light. — According  to  the 
Denver  Republican,  a  party  of  fifty  men  left  Denver  on 
.Sept.  7  for  Cheyenne  Wells  to  witness  a  very  unusual 
spectacle.  I'his  was  the  seeding  of  a  large  acreage  of  land 
to  winter  wheat  where  the  seeding  was  to  he  done  at  night 
by  the  light  furnished  by  electric  lamps  supplied  with  en- 
ergy  hy  a  dynamo  driven  by  a  traction  engine. 

♦  ♦  * 

Farmers’  Use  of  hj.ECTRiciTY. — As  already  described  in 
the  Electrical  World  (April  7,  1910,  page  872),  the  Syracuse 
Power  &  Light  Company,  of  Syracuse,  Ind.,  has  worked 
up  quite  an  extensive  business  in  supplying  electrical  energy 
to  farmers  in  that  region.  The  company  is  continuing  its 
activity  m  this  direction  and  also  reports  a  considerable 
demand  for  gasoline-engine  and  storage-battery  sets  on 
various  farms  which  cannot  be  reached  by  the  central- 
station  distribution  without  prohibitive  expense. 

♦  *  * 

Unfavorarle  Retort  on  Municital  Ice  Plant. — Mr. 
Renjamin  S.  Dean,  corporation  counsel  for  Jamestown, 
.\.  Y.,  has  rendered  an  opinion  to  the  Common  Council  of 
that  city  in  which  he  holds  that  the  city  of  Jamestown  can¬ 
not  erect  or  maintain  a  municipal  ice  plant.  Jamestown 
has  a  municipal  electric-service  plant,  and  the  question  of 
operating  a  municipal  ice  plant  in  connection  with  it  has 
been  agitated.  .Mr.  Dean  concludes,  however,  that  the 
making  of  ice  is  no  more  public  in  character  than  the 
making  of  cloth  or  wheels  or  furniture  or  any  other  article 
of  manufacture,  while  the  distribution  of  ice  does  not  call 
for  any  public  franchise  or  any  other  or  different  rights  in 
the  highways  than  belong  of  right  to  every  individual  or 
corporation  engaged  in  the  distribution  of  goods  of  its  own 
manufacture. 

*  *  * 

Automatic  Block  Signals  for  I'j.ectric  Railways. — 
Interurban  railway  companies  are  much  interested  in  the 
subject  of  automatic  signaling.  .\t  a  recent  meeting  of 
the  Illinois  Electric  Railways  .Association  Mr.  H.  IL  Chub- 
buck,  of  the  Illinois  Traction  System,  called  attention  to 
the  remarkably  few  failures  of  the  automatic  block  signals 
on  that  system.  During  .August,  with  ninety-four  signals 
installed,  making  143,904  movements,  there  were  but  thirty- 
eight  failures ;  signal  operation  was  99.97  per  cent  perfect. 
Of  the  thirty-eight  failures  twenty-four  were  caused  by 
electrical  storms,  which  burned  out  fuses  and  in  two  cases 
broke  the  line  wires.  Nine  so-called  failures  were  due  to 
shutting  off  the  supply  of  electrical  energy  in  the  trans¬ 
mission  system ;  two  were  caused  by  grounded  lightning 
arresters,  and  three  were  due  to  other  causes. 

*  *  ♦ 

.Addition  to  Underwriters’  Laboratories. — Work  has 
been  begun  for  an  addition  to  the  Underwriters’  Labora¬ 
tories  at  207  East  Ohio  .Street,  Chicago.  The  new  structure 
will  he  about  70  ft.  x  70  ft.  in  ground  dimensions,  placed 
.south  and  east  of  the  present  building.  It  will  be  a  large 
open  structure  with  fenestra  windows,  and  will  be  used  for 
fire-protection  tests.  .As  is  well  known,  the  building  of 
the  Underwriters’  Laboratories  approaches  more  nearly, 
probably,  to  absolute  fireproof  construction  than  any  other 
liuilding  in  the  world.  The  object  of  the  Laboratories  is  to 
provide  impartial  and  expert  opinion  on  the  merits  or  de¬ 
merits  of  appliances  in  respect  to  the  fire  hazard.  .Among 
other  things,  electrical  apparatus  is  tested.  Mr.  W.  11. 
Merrill  is  the  manager  and  Mr.  Dana  Pierce  is  the  elec¬ 
trical  engineer  of  the  Underwriters’  Laboratorie.s. 

if  *  * 

Pittsburgh  Electric  Boosters  Meet. — The  first  fall 
business  meeting  of  the  Pittsburgh  Electric  Boosters’  Club 
was  held  Sept,  n  at  the  I'ort  Pitt  Hotel.  The  Board  of 
Control  reported  completed  arrangements  for  an  energetic 
composite  advertising  campaign  to  be  started  in  October 


for  boosting  electrical  Pittsburgh  through  the  daily  press. 
This  will  be  entirely  new  to  Pittsburgh  and  good  results 
are  anticipated.  A  motion  to  investigate  the  electric  wiring 
and  installation  rules  in  Pittsburgh  and  their  variance  from 
those  of  the  National  Board  of  Fire  Underwriters  provoked 
an  active  di.scussion.  The  matter  was  laid  over  for  further 
investigation  and  will  be  taken  up  with  the  electrical  depart¬ 
ment  of  the  city  of  Pittsburgh.  The  club  voted  to  invite 
the  Sons  of  Jove  to  Pittsburgh  for  their  annual  convention 
in  1912  and  a  committee  was  appointed  to  canvass  the 
situation  with  full  power.  The  business  meeting  was  fol¬ 
lowed  by  a  buffet  lunch. 

*  *  « 

Chicago  &  North we.stern  Railway  Passenger  Termi- 
NAi.  IN  Chicago. — Mr.  W'.  C.  .Armstrong,  terminal  engi¬ 
neer  of  the  Chicago  &  Northwestern  Railway  Company, 
read  an  exhaustive  paper  on  “The  New  Passenger  Termi¬ 
nal  of  the  Chicago  &  Northwestern  Railway”  before  the 
Western  Society  of  Engineers  in  Chicago  on  Sept.  6.  The 
paper  contained  many  interesting  statements,  as,  for  in¬ 
stance,  that  455  buildings  were  wrecked  or  removed  in 
preparing  the  site  of  the  terminal  and  that  sixty-six  of 
these  were  four  stories  or  more  in  height.  As  the  terminal 
tracks  are  themselves  elevated  it  was  necessary  to  elevate 
the  structure  of  the  Chicago  &  Oak  Park  Elevated  Railroad 
in  Lake  Street.  This  work  involved  some  interesting  prob¬ 
lems,  but  was  completed  without  mishap  or  without  de¬ 
laying  traffic  on  the  elevated  road.  Descriptions  of  the 
power  plant  and  of  the  electrical  and  mechanical  features 
were  given  in  articles  recently  published  in  the  Electrical 
World. 

*  ♦  * 

Illinois  Electric  Railways  Association. — At  a  meet¬ 
ing  of  the  Illinois  Electric  Railways  Association  held  in 
Chicago  on  Sept.  15  electric-railway  publicity  and  traffic 
promotion  were  discussed.  Mr.  H.  E.  Chubbuck,  of  Peoria, 
president  of  the  association,  was  in  the  chair  and  there  was 
an  attendance  of  about  forty.  Mr.  L.  E.  Gould,  of  the 
Electric  Railway  Journal,  was  appointed  statistician.  Mr. 
Fred  G.  Buffe,  of  the  Illinois  Traction  System,  read  a 
paper  on  “Electric  Railway  .Advertising”  and  Mr.  Richard 
Breckenridge,  of  the  .Aurora,  Elgin  &  Chicago  Railway, 
gave  a  paper  on  “Traffic  Promotion.”  There  was  con¬ 
siderable  discussion.  Mr.  Beach,  of  the  Edison-Beach  Stor¬ 
age  Battery  Company,  described  recent  storage-battery  rail¬ 
way  cars.  In  the  afternoon  the  party  took  a  trip  to  Michi¬ 
gan  City,  Ind.,  over  the  line  of  the  Chicago,  Lake  Shore  & 
South  Bend  Railway,  returning  to  Chicago,  where  the 
gentlemen  were  entertained  at  dinner  by  Mr.  F.  E.  John¬ 
son,  Chicago  manager  of  the  Ohio  Brass  Company.  The 
next  meeting  will  be  held  on  Jan.  19,  1912. 

*  ♦  ♦ 

Application  for  Water  fro.m  Chica(K)  Drainage 
Canal  Refused. — The  Western  United  Gas  &  Electric 
Company,  with  headquarters  at  Aurora,  Ill.,  asked  the 
.Sanitary  District  of  Chicago  recently  for  permission  to 
withdraw  from  1600  to  2500  gal.  of  water  per  minute  from 
the  main  channel  of  the  Chicago  Drainage  Canal,  taking  it 
from  the  forebay  above  the  power  house  at  Lockport,  Ill. 
The  matter  was  referred  to  Mr.  E.  B.  Ellicott,  electrical 
engineer  of  the  Sanitary  District,  and  he  reported  that  the 
proposed  withdrawal  would  decrease  the  capacity  of  the 
power  house  about  18  hp.  Further,  it  would  introduce  com¬ 
plications  in  that  the  Sanitary  District  would  be  unable  to 
lower  the  water  above  the  power  house  without  interfering 
with  the  service  of  the  We.stern  United  Gas  &  Electric 
Company.  Frequently  it  is  found  necessary  to  drop  the 
water  5  ft.  or  6  ft.  for  inspection  or  repairs.  Mr.  Ellicott 
therefore  recommended  that  the  application  for  water  from 
the  forebay  be  refused,  and  the  trustees  of  the  Sanitary 
District  have  taken  action  in  accordance  with  this  recom¬ 
mendation. 


Fig.  1 — View  of  Generating  Station  Showing  Coal  Conveyor  and  Outgoing  Transmission  Line. 


September  23,  1911. 


I'he  rapidity  with  which  the  work  on  the  station  was 
accomplished  is  very  noteworthy.  Every  part  of  the  con¬ 
struction  work  was  rushed  and  the  station  building  itself 
was  completed  in  less  than  sixty  days.  Steam  was  raised 
ill  the  boilers  in  a  little  over  three  months  from  the  time 
of  breaking  ground  for  the  foundations,  and  the  turbo¬ 


account  of  the  gravity  system  of  sujiplying  condensing 
water  from  the  pond  adjoining  the  station,  the  building, 
including  the  basement  floor,  is  entirely  above  the  ground 
level.  The  turbine  and  boiler-room  floors  are  21  ft.  9  in. 
above  the  ground.  The  total  height  of  the  boiler-room 
section  from  the  ground  to  the  top  of  the  roof  parapets  is 


SINGLE-PHASE  GENERATING,  TRANSMITTING  AND 
DISTRIBUTING  SYSTEMS  FOR  THE 
HOOSAC  TUNNEL. 

OUR  readers  are  familiar  with  the  initial  single-phase 
railway  system  of  the  New  York,  New  Haven  & 
Hartford  Railroad,  which  has  been  referred  to  fre¬ 
quently  in  our  columns.  The  catenary-line  construction  was 
briefly  described  in  our  issue  of  March  30,  1907,  the  details 
of  the  overhead-line  work  were  given  in  the  issue  for  Aug. 
17,  1907,  and  certain  changes  and  improvements  in  the  line 
work  were  noted  in  the  issue  dated  Jan.  18,  1908.  On  Aug. 
24,  1907,  appeared  an  article  describing  the  locomotives 
at  some  length,  while  the  Cos  Cob  generating  station  was 
fully  described. 

On  account  of  the  successful  operation  of  the  single¬ 
phase  system  between  Woodlawn.  X.  V.,  and  Stamford, 
Conn.,  President  Mellen,  of  the  Xew  York.  Xew  Haven  & 
Hartford  Railroad,  ordered  the  immediate  electrification  of 
the  Hoosac  Tunnel  section  of  the  Boston  &  Maine  Rail¬ 
road  when  the  latter  road  passed  into  the  control  of  the 
former,  in  the  summer  of  1910.  On  May  27.  1911,  single¬ 
phase  locomotives  began  to  haul  all  freight  and  passenger 
trains  through  the  tunnel,  the  work  having  been  rushed  to 
such  an  extent  that  in  a  little  more  than  eight  months 
from  the  time  the  electrification  work  was  authorized  bv 
the  directors  both  tracks  in  the  tunnel  and  the  yards  and 
approaches  on  each  side,  a  total  of  21.31  miles  of  single 
track,  were  equipped  with  overhead  trolley  wires,  a  6ooo-kw 
generating  station  was  designed  and  constructed,  a  trans¬ 
mission  line  2.42  miles  long  was  erected  and  five  electric 
locomotives  were  built.  The  general  design  of  the  locomo¬ 
tives  is  the  same  as  that  of  the  latest  type  built  by  the 
W'estinghouse  Electric  &  XTanufacturing  Company  for  the 
.Xew  York,  Xew  Haven  &  Hartford  Railroad,  as  described 
on  page  1552  of  our  issue  for  June  9.  1910.  The  overhead 
catenary  construction,  which  differs  from  the  type  initially 
installed  by  the  Xew  York.  Xew  Haven  &  Hartford  Rail¬ 
road.  was  briefly  described  on  page  901  of  our  issue  dated 
.April  13,  1911.  The  present  article  deals  largely  with  the 
generating  station  at  Zylonite.  which  supplies  the  energy 
for  operating  the  trains. 


generators  were  in  operation  within  four  months.  The 
construction  and  equipment  of  the  station  were  facilitated 
by  the  fact  that  the  plans  for  a  power  station  recently  built 
by  the  Connecticut  Company  at  Waterbury,  Conn.,  were 
capable  of  being  adapted  with  some  changes  to  the  condi¬ 
tions  existing  at  Zylonite.  The  preliminary  engineering 


Fig.  2 — Interior  of  Generating  Station. 

Study  and  designing,  therefore,  were  materially  lessened, 
riie  mechanical  equipment  of  the  Zylonite  station  in  the 
more  important  details  is  a  duplication  of  that  in  the 
Waterbury  station,  but  the  electrical  equipmc.it  and  switch¬ 
ing  gear  were  designed  especially  for  this  station. 

'I'he  station  building  was  designed  for  an  ultimate  equip¬ 
ment  of  15.000  kw  in  turbo-generators  and  8(M)o  hp  of 
boilers,  but  only  a  part  of  the  building  was  erected  to  house 
the  initial  equipment  of  two  3000-kw  turbo-generators  and 
four  500-hp  boilers.  The  ultimate  size  of  the  building 
will  be  149  ft.  8  in.  x  152  ft.  6  in.,  with  an  addition  97  ft. 
8  in.  X  33  ft.  8  in.  on  the  west  end  to  be  used  as  a  switch 
house.  The  size  of  the  building  now  in  use  is  83  ft.  i  in. 
X  152  ft.  6  in.,  with  an  addition  for  the  switch  house  33  ft. 
8  in  X  45  ft.  8  in.  It  is  constructed  with  brick  walls  on 
concrete  foundations,  structural  steel  framework  and  roof 
trusses  and  reinforced  concrete  floors  and  roof.  On 
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S3  ft.  7  in.  I'he  turbine-room  ha.s  clear  headroom  under 
the  roof  trusses  of  28  ft.  1 1  in.  The  present  building  will 
accommodate  without  further  enlargement  three  3000-kw 
turho-gcJierators,  ten  500-hp  boilers  and  four  exciter  units 
with  the  necessary  auxiliary  apparatus. 

BOILER  EQUIPMENT. 

rile  boiler-room  is  97  ft.  2  in.  wide  and  extends  across 
the  east  end  of  the  building.  Four  Bigelow  &  Hornsby 
water-tube  boilers  are  installed  in  two  batteries  adjoining 
the  jiartition  wall  next  to  the  turbine-room.  The  boilers 
are  eiiuipped  with  Taylor  automatic  under-feed  stokers  and 
h'oster  superheaters.  Green  economizers  have  been  in¬ 
stalled  in  the  smoke  flues  to  heat  the  feed  water.  A  com¬ 
bined  forced-draft  and  induced-draft  system  is  used  in  the 
boilers,  and  the  smoke  is  exhausted  through  a  steel  stack 
10  ft.  in  diameter.  .\  single  stack  is  used  for  the  four 
lioilers  at  present  installed,  and  an  opening  has  been  left  in 
the  rf)of  for  another  stack  of  the  same  size  to  be  con¬ 
nected  to  future  hf)ilers  to  he  installed  on  the  west  side  of 
the  firing  aisle.  The  forced-draft  apparatus  is  located  in 
the  basement  under  the  firing  aisle.  Two  loo-hp  Kerr  tur¬ 
bines,  driving  Sturtevant  blowers,  force  air  into  the  ash 
pits  under  the  boiler  grates.  The  induced-draft  fans  are 
jilaced  in  a  fanroom  on  the  floor  above  the  boiler-room. 
Two  American  Blower  Company's  steel  fans,  driven  by 
I  larri.shurg  reci|)rocating  engines,  are  installed  for  the 
four  boilers  now  in  use.  An  engine  and  blower  are  held 
in  reserve.  .\  duplicate  e(iui])ment  of  two  engines  and 
blowers  will  be  jmt  in  when  additional  boilers  are  con¬ 
nected  to  the  second  stack. 

COAL  AND  ASH-HANDLING  APPARATUS. 

Coal  is  delivered  in  hopper-bottomed  cars,  which  are 
dumi)ed  over  a  receiving  hopper  in  the  side  track  adjoin¬ 
ing  the  power  station.  I'rom  this  hopper  it  is  fed  to  a 
bucket  conveyor  which  elevates  it  to  the  top  of  a  storage 
bin  built  along  the  north  wall  of  the  boiler-room.  .\s  the 
coal  is  delivered  from  this  conveyor  it  passes  through  a 
crusher  before  dropping  down  to  the  storage  bin.  Sus¬ 
pended  from  tbe  roof  of  the  boiler-room  above  the  center 


cage  hung  from  the  trolley  carriage.  The  coal-handling 
apparatus  was  furnished  by  the  Bergen  Point  Iron  Works. 
TURBO  GENERATOR  EQUIPMENT. 

The  turbine-room  contains  two  three-phase  Westinghouse 
turbo-generators  rated  at  3000  kw  single-phase.  These 


ma'ctiines  deliver  three-phase,  ii,ooo-volt,  25-cycle  alter¬ 
nating  current,  but  only  single-phase  is  used  for  the  trolley 
feeders.  The  other  two  i)hases  provide  for  a  supply  of 
three-phase  energy  for  the  operation  of  motors  in  the 
power  station  and  in  the  repair  shops,  and  also  a  single¬ 
phase  control  circuit  for  the  operation  of  the  switching 
apparatus  in  the  three  switch  houses  along  the  track.  On 
the  .south  side  of  the  turbine-room  are  two  loo-kw  exciter 
units,  both  of  Westinghouse  manufacture,  (^ne  unit  is 
driven  by  a  turbine  and  the  other  by  an  induction  motor. 


of  the  firing  aisle  is  an  I-beam  trolley  track,  which  carries 
•in  electrically  driven  traveling  coal  hopper,  designed  to 
weigh  the  coal  as  it  is  handled.  This  hopper  is  run  under 
the  storage  bin  and  filled  and  then  travels  back  and  forth 
in  front  of  the  boilers  delivering  coal  to  the  stokers  through 
a  .spout.  It  is  operated  by  an  attendant  who  rides  in  a 


The  turbine-room  is  spanned  by  a  30-ton  hand-operated 
traveling  crane  made  by  the  Northern  Engineering  Works. 

The  turbines  exhaust  into  Westinghouse-Le  Blanc  jet 
condensers,  which  are  mounted  on  the  basement  floor  im¬ 
mediately  over  the  return  leg  of  the  intake  tunnel.  The 
discharge  pump  and  air  pump  of  each  condenser  are 
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moutited  on  the  same  shaft  and  are  driven  by  a  steam  tur¬ 
bine.  In  order  to  provide  means  for  re-establishing  the 
vacuum  in  case  it  is  lost  while  the  turbine  is  in  operation 
without  shutting  down  the  machine,  a  supply  of  priming 
water  is  provided  by  a  2000-gal.  electrically  driven  pump. 
This  pump  draws  water  from  the  intake  tunnel  from  the 
pond  to  which  condensing  water  is  piped  from  the  artesian 
wells  and  discharges  it  through  a  6-in.  pipe  which  enters 
the  top  of  the  condenser.  The  vacuum  can  be  re-estab¬ 
lished  by  this  means  under  full-load  conditions.  For  start¬ 
ing  up  the  condensers  while  the  turbine  is  at  rest  the  sup¬ 
ply  of  priming  water  is  furnished  through  a  2-in.  pipe 
connected  to  the  service  pump.  Under  these  conditions  it 
is  necessary  completely  to  fill  the  condenser  with  steam 
before  starting  the  circulating  pump  and  then  admitting 
the  water  from  the  service  pump. 

SWITCHING  EQUIPMENT. 

The  switch  house,  which  adjoins  the  turbine-room  on 


sections  of  the  three  buses  on  the  first  floor,  but  these  sec¬ 
tions  may  be  connected  at  the  center  by  hand-operated 
switches.  The  auxiliary  connections  are  made  to  each  sec¬ 
tion  of  the  buses  by  a  loop  from  which  the  auxiliary  trans¬ 
former  connections  are  taken  off.  The  lighting  trans¬ 
formers  supply  energy  for  station  lighting  at  no  volts,  and 
the  motor-service  transformers  supply  energy  at  440  volts 
lor  the  auxiliary  motors  in  the  station. 

The  trolley  bus  on  the  first  floor  is  connected  at  each  end 
to  a  trolley  bus  in  the  basement,  from  which  connections 
are  made  to  the  group  of  switches  and  resistors  used  for 
cushioning  short-circuit  surges.  These  switches  and  re¬ 
sistors  are  installed  in  duplicate,  but  only  one  set  is  used, 
the  other  set  being  held  in  reserve.  The  resistor  is  divided 
into  three  parts,  and  each  part  is  successively  connected  in 
series  with  the  trolley  by  the  opening  of  an  oil  switch. 
Four  current-limit  relays  are  mounted  on  the  control 
switchboard.  These  relays  are  operated  by  current  supplied 


the  west  side,  has  three  floors.  On  the  basement  floor  are 
located  the  main  oil  switches  for  the  trolley  phase  of  the 
generators  and  the  resistors  and  oil  switches  used  to 
cushion  the  effect  of  a  short-circuit.  The  first  floor  is 
open  through  to  the  turbine-room  and  contains  the  control 
switchboard,  main  busbars,  generator  buses  and  discon¬ 
necting  switches  for  the  generators,  auxiliary  motor  cir¬ 
cuits  and  blank  panels  for  future  transmission-line  circuits. 
I'he  lightning  arresters  and  disconnecting  line  switches  are 
mounted  on  the  second  floor.  The  two  generators  are 
three-phase  machines  with  one  phase  grounded  after  pass¬ 
ing  through  the  switching  gear  but  before  leaving  the  build¬ 
ing.  They  are  connected  to  a  trolley  bus,  ground  bus  and 
>ower  bus  on  the  first  floor  through  suitable  oil  switches. 
\  reactance  coil  is  inserted  in  the  trolley  phase  of  the  gen- 
rators  to  reduce  the  effect  of  short-circuit  on  the  gen- 
rators.  Each  of  the  generators  is  connected  to  separate 

i 

1 


from  a  series  transformer  in  the  trolley  circuit.  When 
a  short-circuit  occurs  of  sufficient  magnitude  to  cause  an 
excessive  rise  of  current  in  the  circuit  the  first  relay 
acts  and  opens  one  of  the  three  oil  switches,  which  in  turn 
cuts  into  the  trolley  circuit  the  first  section  of  the  resistor. 
At  the  same  time  connections  are  made  on  the  first  relay 
whereby  the  operating  current  from  the  series  transformer 
is  passed  through  the  second  relay.  When  the  second  relay 
operates  it  cuts  in  the  second  section  of  the  resistor  and 
also  transfers  the  operating  current  to  the  third  relay.  The 
third  relay  cuts  in  the  last  section  of  the  resistor  and  trans¬ 
fers  the  operating  current  to  the  fourth  relay,  which  con¬ 
trols  the  main  circuit-breaker.  The  effect  of  this  arrange¬ 
ment  is  greatly  to  reduce  the  amount  of  current  at  the  in¬ 
stant  that  the  main  circuit-breaker  opens.  An  interval  of 
about  four  seconds  is  required  to  cut  in  all  the  resistors  and 
open  the  main  circuit-breaker.  Entire  dependence  is  not 
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The  transmission-line  towers  were  built  by  the  Archbold- 
Brady  Company,  Syracuse,  N.  Y. 

‘  SWITCH  HOUSES. 

The  transmission  line  terminates  at  a  switch  house,  17  ft. 
8  in.  X  23  ft.,  near  the  west  portal  of  the  tunnel.  From 
this  point  the  trolley  sections  are  fed  with  energy  directly 
through  six  feeders  taken  off  the  trolley  bus.  The  motor- 
service  and  control  circuit  are  continued  through  this 
switch  house  and  along  the  railroad  right-of-way  to  the 
switch  house  adjoining  the  repair  shop  in  North  Adams. 
In  the  repair  shop  switch  house  a  60-kw  transformer  is 
connected  to  the  trolley  phase,  the  control  circuit  and  the 
motor-service  circuit  in  such  a  way  as  to  supply  three-phase 
energy  at  440  volts  for  the  shop  motors.  A  third  switch 
house  has  been  built  near  the  east  portal  of  the  tunnel  for 
the  purpose  of  installing  suitable  sectionalizing  switches 
for  controlling  the  track  sections  east  of  the  tunnel.  All  of 
these  switch  houses  are  one-story  brick  buildings.  The  in¬ 
coming  transmission  lines  and  feeder  connections  are  sup¬ 
ported  on  insulators  carried  on  a  framework  of  light  steel 
angles,  and  the  wires  enter  through  the  roof  by  means  of 
insulated  waterproof  bushings. 

The  overhead  trolley  system  is  sectionalized  into  twelve 
units  consisting  of  two  tracks  in  the  east  portal  yards;  east- 
bound  main  track  and  west-bound  main  track  east  of  the 
cast  portal ;  east-bound  and  west-bound  tracks  in  the  tunnel ; 
west-bound  main  track  from  the  west  portal  to  the  west  end 
of  the  North  Adams  yard;  a  section  of  the  east-bound  main 

,,  .  ,  .  .  ,  ,  ,  .  .  ,  track  and  a  crossover  opposite  the  west  portal  switch  house ; 

gardless  of  the  operation  of  the  relays  and  resistor  switches,  between  the  North  Adams 

This  plan  IS  substantially  the  same  method  which  has  been  ^^e  west  portal  switch  house;  the  shopyard;  four 

developed  as  a  result  of  experience  and  is  now  being  sue-  in  the  North  Adams  vard.  and  the  east-bound  main 

cessfully  used  for  limiting  the  effects  of  short-circuits  at  from  the  west  end  of 'the  North  Adams  yard  to  the 

the  t  os  Cob  power  station  of  the  New  \ork.  New  Haven  house. 

&  1  art  ord  Railroad.  .  ,  ,  -  ,  The  trolley  bus  in  the  west  portal  switch  house  feeds  the 

On  the  second  floor  of  the  switch  house  are  foii^r  buses  sections,  the  east-bound  and  west-bound  main 

from  winch  the  transmission-line  wires  are  taken  off.  The  west  of  the  portal,  the  easterly  section  of  the  long 

trolley  bus  and  the  ground  bus  are  connected  to  the  cor¬ 
responding  buses  in  the  basement,  while  the  motor-service 
bus  and  control-circuit  buses  are  connected  to  the  main 
motor-service  bus  on  the  first  floor.  The  motor-service 
and  trolley  buses  are  connected  to  three  sets  of  electrolytic 
lightning  arresters  arranged  so  that  each  circuit  has  two 
.sets  of  arresters  and  horn  gaps  in  series.  The  control  bus 
is  connected  to  a  multigap  lightning  arrester.  Hand- 
operated  disconnecting  switches  are  provided  so  that  any 
one  of  the  transmission  wires  can  be  connected  to  any  de¬ 
sired  busbar. 

TRANSMISSION  LINES. 

riie  transmission-line  wires  are  carried  out  through  the 
west  wall  of  the  switch  house  just  under  the  roof.  A 
terminal  strain  tower  is  built  near  the  corner  of  the  gen¬ 
erating  station  building,  and  from  this  point  the  transmis¬ 
sion  line  extends  to  a  switching  house  near  the  west  portal 
of  the  tunnel,  a  distance  of  2.42  miles.  Four  angles  are 
turned  by  this  line,  which  runs  across  country  over  the 
foothills  of  the  Hoosac  Mountains.  The  corner  strain 
towers  and  terminal  towers  have  four  legs  formed  of 
heavy  steel  angles  braced  with  diagonal  rods  and  horizontal 
angle  braces  on  all  four  sides.  The  legs  of  the  towers  are 
anchored  to  concrete  foundations.  The  intermediate  towers 
used  for  supporting  the  transmission  line  are  of  the 
.'\-frame  flexible  type.  The  average  span  between  towers 
is  400  ft.  The  transmission  line  consists  of  five  wires; 
two  of  these  are  No.  oooo  cables  for  the  trolley  circuits,  and 
a  third.  No,  0000  wire,  is  placed  on  top  of  the  poles  for  the 
ground  return  circuit.  The  motor-service  and  control  cir¬ 
cuits  consist  of  two  No.  2  wires.  The  insulators  on  the 
corner  and  terminal  towers  are  supported  on  steel  angle 
cross-arms  by  pins,  but  on  the  intermediate  towers  they 
are  suspended  from  twin  cross-arms.  The  insulators  are  of 
the  same  size  and  type  as  those  used  for  supporting  the 
catenary  cab’es  from  the  trolley  bridges  over  the  tracks. 


Fig.  7 — Section  Through  West  Portal  Switch  House. 

siding  and  the  short  section  of  the  east-bound  main  trac' 
and  the  cross-over  opposite  the  switch  house.  At  the  ea- 
portal  of  the  tunnel  both  trolleys  in  the  tunnel  are  con 
nected  to  a  trollev  bus  in  the  east  portal  switch  house,  fro-  > 


placed  upon  the  operation  of  the  relays  and  cutting  in  of 
the  resistor,  as  the  main  circuit-breakers  have  a  time-limit 
device  which  is  set  for  five  seconds,  and  if  the  short-cir¬ 
cuit  continues  for  that  length  of  time  they  will  open  re- 


Fig,  6 — Resistors  for  Limiting  the  Short-Circuit  Current. 


September  23,  1911. 


ELECTRIC-AL  WORLD. 


745 


which  energy  is  fed  to  three  sections  beyond  the  tunnel. 
The  arrangement  is  such  that  so  long  as  energy  is  available 
at  either  one  of  the  main-track  trolley  wires  the  remainder 
of  the  system  can  be  operated. 

CATENARY  CONSTRUCTION. 

rile  supporting  bridges  and  cross-catenaries  in  the  yards 
are  spaced  150  ft.  apart  on  tangents  and  curves  of  moderate 
radius.  The  mes.senger  cable  over  each  track  is  of  stranded 
steel  54  ill-  in  diameter.  Below  it  is  a  No.  0000  grooved 
copper  conductor  wire  suspended  by  rigid  hangers  of  vary¬ 
ing  lengths  at  intervals  of  10  ft.  A  No.  0000  Phono-electric 
contact  wire  is  carried  i-)4  in.  below  the  copper  conductor 
wire  by  double  clips  attached  in  the  center  of  the  lo-ft. 
spans  between  hangers.  On  curves  the  conductor  and  con¬ 
tact  wires  are  suspended  from  the  messenger  by  inclined 
bangers  having  double  clamps  which  hold  the  two  wires  in 
a  vertical  plane.  These  hangers  offset  the  contact  wire 
toward  the  inside  of  the  curve  a  sufficient  distance  to  com¬ 
pensate  for  the  deflection  of  the  pantograjih  shoe  due  to 


Fig.  8 — Intermediate  and  Corner  Towers  of  Transmission  Line. 

tile  superelevation  of  the  outer  rail.  Outside  of  the  tunnel 
the  normal  height  of  the  contact  wire  above  the  rails  is 
22  ft. 

In  the  tunnel  the  catenary  span  is  reduced  to  100  ft.  and 
two  No.  0000  Phono-electric  contact  wires  are  carried  in  the 
same  horizontal  plane  by  twin  hangers.  In  order  to  pro¬ 
vide  maximum  conductivity  a  ^-in.  stranded  copper  cable 
is  used  for  the  messenger.  Owing  to  the  limited  clear¬ 
ances  under  the  roof  of  the  tunnel  the  two  Phono-electric 
contact  wires  over  each  track,  which  are  mounted  in  the 
same  horizontal  plane  5  in.  apart,  are  lowered  to  15  ft.  6  in. 
above  the  rails  and  the  messenger  cables  are  suspended  14 
:n.  inside  the  center  line  of  each  track.  This  plan  gives  a 
ninimum  clearance  of  12  in.  between  the  messenger  and 
he  roof  of  the  tunnel.  The  brackets  which  support  the 
nessenger  insulators  are  in  turn  carried  on  secondary  in- 
ulators  resting  on  hangers  dropped  from  the  roof.  The 
osition  of  the  hangers  is  adjustable  vertically  by  vary- 
ig  the  length  of  the  hanger  bolts,  and  the  primary  insu- 
itors  can  be  adjusted  horizontally  on  the  lateral  brackets 
)  provide  for  slight  changes  in  alignment. 


The  twin  contact  wire  hangers  used  in  the  tunnel  are  of 
special  design  to  allow  some  vertical  movement  of  the 
trolley  wires.  They  consist  of  a  yoke  carrying  the  two 
trolley-wire  clips  and  a  suspension  rod  Yi  in.  in  diameter 
on  the  top  of  which  is  screwed  the  messenger  cable  clamp. 
The  suspension  rod  passes  through  a  tapered  hole  in  the 
center  of  the  yoke  and  a  spherical-faced  nut  is  screwed  on 
the  bottom  of  the  rod.  The  yoke  is  slotted  and  the  nut 
on  the  end  of  the  suspension  rod  is  free  to  move  in  this  slot 
through  a  vertical  distance  of  about  in.  All  parts  of 
tbe  tunnel  hangers  are  made  of  bronze. 

In  the  tunnel  the  primary  and  secondary  insulators  are  of 
brown  porcelain  of  the  triple-petticoat  pin  type.  Kach  in¬ 
sulator  is  capable  of  resisting  150,000  volts  to  ground,  and 
as  the  primary  and  secondary  insulators  are  in  series  the 
combined  dielectric  strength  is  300,000  volts.  The  outside 
insulators  are  of  the  suspended  type.  They  consist  of  an 
upper  petticoat  with  the  concave  side  turned  up  in  the  shape 
of  the  brim  of  a  hat  and  a  lower  semi-spherical  petticoat 
15  in.  in  diameter  with  the  concave  side  down.  .X  hollow 
malleable  iron  pin  is  cemented  into  the  lower  petticoat  and 
the  malleable  iron  cap  by  which  the  insulator  is  suspended 
is  cemented  on  the  outside  of  the  upper  petticoat.  These 
insulators  were  required  to  withstand  a  dry  test  of  110,000 
volts,  or  ten  times  the  normal  working  voltage.  The  strain 
insulators  used  for  dead-ending  the  messenger  cables  and 
contact  wires  are  of  porcelain  of  the  spool  type  and  each 
one  was  tested  to  110,000  volts  under  35,000  lb.  mechanical 
strain  before  erection.  They  have  an  ultimate  tensile 
strength  of  50,000  lb.  For  cross-catenary  steady  strain  wire 
attachments  two  disk  insulators  in  tandem  were  used  at 
each  anchorage.  Impregnated  hickory  wooden  strain  in¬ 
sulators  are  inserted  in  the  steady  strain  cables  between 
each  pair  of  tracks  where  required  to  preserve  the  sectional- 
ization  of  the  trolley  wires. 

The  supporting  bridges  for  the  two  and  three-track  sec¬ 
tions  outside  of  the  tunnel  are  built-up  trusses  formed  of 
7-in.  and  8-in.  channel  top  and  bottom  chords  with  light 
angle  posts  and  double  diagonal  rod  braces  in  each  panel. 
In  the  yards  \vhere  more  than  three  tracks  are  equipped 
with  overhead  wires  use  is  made  of  cross-catenary  span 
wires  suspended  from  A-frame  steel  towers  built  of  8-in. 
channels.  The  anchor  bridges  are  box  trusses  supported 
on  heavy  A-frame  towers  with  latticed  legs  stiffened  with 
double  diagonal  braces. 

The  electrification  project  was  assigned  to  the  engineer¬ 
ing  department  of  the  New  York,  New  Haven  &  Hartford 
Railroad,  all  plans  involving  policy  of  electrical  operation 
and  details  of  construction  being  there  developed.  The 
Zylonite  power  house  was  designed  and  built  under  the 
direction  of  Mr.  E.  H.  McHenry,  vice-president  in  charge 
of  engineering,  and  the  general  scheme  of  the  electrical 
equipment  was  developed  in  the  office  of  Mr.  \V.  S.  Murray, 
electrical  engineer.  Messrs.  L.  B.  Stilwell  and  H.  S.  Put¬ 
nam,  of  New  York,  were  the  consulting  and  supervising 
engineers  for  the  work.  The  general  contractors  for  the 
installation  of  the  overhead  trolley  and  transmission  lines 
and  the  erection  of  the  power-hou.se  building  and  switch- 
house  buildings  were  F.  T.  Ley  &  Company,  Inc.,  Spring- 
field,  Mass. 


SHORT  CUTS  IN  TRANSMISSION  LINE  ECONOMICS. 


By  Alfred  Still. 

HEN  considering  a  scheme  involving  the  electric 
transmission  of  energy  over  an  appreciable  dis¬ 
tance  it  is  important  that  the  most  economic  size 
of  conductors  be  determined  within  a  reasonable  degree  of 
accuracy  before  the  commercial  aspects  of  the  complete 
undertaking  can  properly  be  discussed. 

The  following  formulas  have  been  evolved  with  a  view 
to  facilitating  the  calculation  of  conductor  sizes  to  give 
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the  most  economical  results  on  overhead  transmissions.  In 
every  case  the  lesser  factors  which  may,  to  a  small  extent, 
influence  the  results  of  the  problem  will  be  disregarded, 
but  they  may  be  taken  into  account  when  the  final  details 
of  the  transmission  line  are  being  considered.  On  the 
other  hand,  it  will  generally  be  found  that  the  application 
of  Kelvin’s  law  in  its  simplicity,  without  regard  to  such 
influences  as  the  possible  variations  in  cost  of  supports, 
insulators,  etc.,  depending  upon  the  size  of  the  conductors, 
will  give  results  sufficiently  accurate  for  practical  pur¬ 
poses,  and  this  for  two  important  reasons: 

1.  A  small  variation  in  the  diameter  of  the  conductor 
either  on  the  large  or  the  small  side  is  usually  of  very  little 
consequence  from  the  economic  point  of  view. 

2.  As  the  standard  size  of  conductor  nearest  in  diam¬ 
eter  to  the  theoretically  correct  size  is  generally  selected, 
refinements  or  increased  accuracy  in  the  calculations  will 
rarely  affect  the  size  of  wire  which  is  ultimately  decided 
upon. 

EC3rf-M  C>\L  RiSISTANCE  V3LTAGS  OROP. 

It  is  not  generally  realized  that  when  the  size  of  a  con¬ 
ductor  is  determined  by  the  application  of  Kelvin’s  law  the 
ohmic  dro])  of  pressure  per  unit  length  of  conductor  is 
independent  of  the  actual  voltage  or  the  current  to  be  car¬ 
ried,  and  therefore  bears  no  reference  to  the  total  amount 
of  power  to  be  transmitted.  The  economic  data  and  as¬ 
sumptions  alone  determine  the  ohmic  drop  in  volts  per  unit 
length  of  conductor,  and  this  will  be  a  constant  quantity 
whatever  the  number  of  conductors  (;r  .system  of  electric 
transmission  adopted,  the  total  amount  of  power  to  be 
transmitted,  or  the  voltage  ultimately  decided  upon.  This 
fact  very  considerably  simplifies  the  problem  in  its  earlier 
stages. 

The  formula  for  the  economic  voltage  drop  may  be  ar¬ 
rived  at  as  follows,  hearing  in  mind  that  the  annual  charges 
to  be  considered  are  ( i )  an  annual  charge  for  interest  and 
depreciation  on  the  cost  of  the  line  wire;  (2)  the  annual 
cost  of  the  energy  wasted  in  the  conductor  in  the  form  of 
l^R  losses’,  and  that  the  equality  of  these  two  items  of  cost 
determities  the  size  of  the  most  economical  conductor. 

Annual  Charges  Depending  Upon  Cost  of  Conductor. — 
Let  p  he  the  price  to  he  paid  for  100  lb.  weight  of  conduc¬ 
tor  and  a  the  percentage  to  be  taken  to  cover  the  annual 
interest  and  depreciation,  then,  if  r  be  the  resistance  in 
.ohms  per  mile  of  the  conductor,  one  may  write  the  expres¬ 
sion  : 


Annual  charge  =  -^  X  /*  X  X  ^ 
100  r 


(I) 


where  K  is  a  constant  depending  upon  the  material  of  the 
conductor. 

Annual  Cost  of  Energy  Lost. — Let  />,  be  the  cost  per  hp- 
year  of  the  wasted  energy ;  then, 

annual  cost  per  mile  of  conductor  =  />,  X  per  mile 

Pr 


(2) 


where  Cr  stands  foi  (dmiic  drop  in  volts  per  mile  of  con¬ 
ductor. 

In  order  to  fulfil  the  condition  of  equality  between  the 
values  (i)  and  (2)  one  must  put 

aXpXK^  P,X  cp 
looXr  746  X'' 

which  gives  us 

, ,  ^  746  X  X  «  X  /» 

t  oo  X  />, 

I  f  the  material  of  the  line  is  copper,  the  constant  K  may 
he  taken  as  8.76,  while  for  aluminum  it  works  out  at  4.32. 


'Other  losses  due  to  leakage  over  insulators  and  through  the  air  should 
he  taken  into  account  when  considering  the  choice  of  emf,  especially  if 
this  should  exceed  60.000  volts. 


Inserting  these  values  in  the  last  formula  there  is  obtained 
for  the  economic  resistance  volts  per  mile  of  copper  con¬ 
ductor: 

,aXP 

p7~ 

and  for  aluminum: 


=  i  65.5  X 


(3) 


=  ^  32  X 


aXP 

P. 


(4) 


ECONOMICAL  VOLTAGE,  AND  CALCULATION  OF  CONDUCTOR  SIZES. 

Having  ascertained  what  will  be  the  most  economical 
ohmic  drop  of  pressure  per  mile  of  conductor  without  ref¬ 
erence  to  the  total  amount  of  power  to  be  transmitted,  the 
size  of  the  conductor  cannot  he  determined  unless  the 
value  of  the  current  is  known,  and  this  will  depend  upon 
the  pressure  at  which  the  power  will  be  transmitted. 

If  the  cost  of  the  conductors  forming  the  transmission 
line  and  the  PR  losses  therein  were  the  only  considerations, 
a  high  voltage  would  in  all  cases  be  desirable  on  account  of 
the  corresponding  reduction  of  current  for  a  given  amount 
of  power  to  be  transmitted.  Hut,  apart  from  the  extra  cost 
of  the  line  due  to  the  better  insulation  and  wider  spacing 
of  wires  required  by  the  higher  pressures,  the  cost  of  gen¬ 
eration  and  transformation  of  high-pressure  energy  must 
be  taken  into  account,  and  as  the  extra  cost  per  kilowatt 
'of  equipment  for  generating  at  high  pressures  will  depend 
largely  upon  the  total  output  required,  it  follows  that  the 
most  economical  pressure  will  bear  some  relation  to  the 
total  power  to  be  transmitted.  This  is  apart  from  the  dis¬ 
tance  of  transmission,  which  is  the  most  important  factor 
governing  the  choice  of  voltage.  If  the  distance  is  great 
it  is  obvious  that  the  reduction  of  material  cost  and  power 
losses  in  the  line  due  to  the  employment  of  higher  pres¬ 
sures  will  be  relatively  of  far  greater  importance  than  the 
increased  cost  of  plant  in  generating  and  transforming  sta¬ 
tions.  On  the  other  hand,  the  employment  of  very  high 
pressures  even  on  a  comparatively  long  line  might  not  be 
justified  if  the  total  amount  of  power  to  be  transmitted 
were  very  small. 

In  the  early  days  of  electric  transmission  Mr.  C.  F. 
Scott  suggested  as  a  rough-and-ready  rule  that  the  total 
distance  of  transmission  in  miles  divided  by  three  would 
give  a  figure  approximating  to  the  required  pressure,  ex¬ 
pressed  in  kilovolts.  This  rule  does  not  take  into  account 
the  amount  of  power  to  be  transmitte  1 ;  b”t  an  empirical 
formula  which  the  writer  has  u.sed  for  preliminary  esti¬ 
mates  and  which  agrees  generally  with  modern  practice  is : 

Pressure  in  kilovolts  =  5.5 (S) 

where  L  =  length  of  transmission  (in  miles) 

horse-power  transmitted 
200 

Given  the  amount  of  power  to  be  transmitted  and  the 
length  of  line,  one  can  with  the  aid  of  formula  (5)  decide 
upon  a  standard  voltage  and  proceed  with  the  calculations 
for  current  and  size  of  conductor,  but  it  is  necessary 
always  to  bear  in  mind  that  a  transmission  line  cannot  be 
considered  by  itself;  it  must  be  treated  as  a  part  of  a  com¬ 
plete  scheme  of  transmission  and  distribution,  and  the  best 
voltage  to  use  on  any  given  system  can  generally  be  ar¬ 
rived  at  only  by  a  system  of  trial  and  error,  taking  into 
account  the  costs  of  the  various  parts  of  the  complete  sys¬ 
tem  as  influenced  by  alterations  in  the  transmission  volt¬ 
age.  No  accurate  formula  can  be  evolved  which  would  be 
applicable  to  all  the  varied  conditions  encountered  in  prac¬ 
tical  work. 

EXAM.'LE  ILLUSTRATING  QUICK  METHOD  OF  DETERMINING 
ECONOMIC  SIZE  CF  CONDUCTORS. 

For  the  purpose  of  working  out  a  practical  example  the 
following  assumptions  have  been  made: 

Total  horse-power  to  be  transmitted,  P  =  16,000. 

Sy.stem,  three-phase. 
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Kilovolts  =  5.5X120  + 


Power-factor  =  0.8. 

Distance  of  transmission  =  120  miles. 

Copper  conductors  to  be  used,  the  cost  p  being  $15  per 
100  lb. 

Percentage  to  be  taken  to  cover  depreciation  and  annual 
interest  on  cost  of  copper,  a  =  12.5. 

Estimated  cost  of  wasted  power  per  hp-year,  />,  =  $16. 
The  economic  voltage  drop  per  mile  of  single  conductor 
will  be,  by  formula  (3), 

♦  65,7++X._5 

=  27.7  volts 

The  transmission  voltage  as  given  by  formula  (5)  is: 

16,000 
200 

=  77-7  , 

or,  say,  80,000  volts  at  the  receiving  end. 

The  current  per  conductor  will  be: 

^  ^  EM.P.  X  746 

V3  X  £  Xcos  0 
_  1 6,000  X  746 

Vd  X  80,000  X  0-8 
=  107.5  ai«P- 

•  if*  ^  j  •  7 

Kesistance  of  conductor  per  mile  = —  =  0.257  ohm, 

I  '07-5 

and  since  Xo.  4-0  R.  &  S.  wire  has  a  resistance  of  0.259 
ohm  per  mile,  that  is  the  standard  size  which  should  he 
adopted  unless  a  more  careful  study  of  the  complete  scheme 
should  lead  to  a  different  decision  in  regard  to  the  pres¬ 
sure  of  transmission. 

Since  for  a  given  amount  of  power  to  he  transmitted  the 
current  will  vary  inver.sely  as  the  pressure,  it  follows  that 
the  resistance  per  mile  of  conductor  to  give  the  economic 
voltage  drop  per  mile  (27.7  volts  in  this  particular  ex¬ 
ample)  will  be  directly  proportional  to  the  pressure  at 
which  the  power  is  transmitted.  Thus  if  100.000  volts  were 
found  to  be  a  more  economical  pressure  than  80.OCO.  the 


ohms  per  mile  of  conductor  would  be 


0.257  X  100  _ 


80 


=  0.321, 


the  nearest  standard  size  being  Xo.  3-0  (ohms  per  mile 
=  0.3265). 

Power  lost  in  Line. — If  tc'  stands  for  the  total  PR  watts 
lost  in  the  three  conductors,  based  on  the  calculated  value 
of  the  resistance,  then 

w  =  3  X  length  of  line  X  ^  X 
=  3X  120  X  107.5X27.7 
=  1,070,000  watts 

on  the  assumption  that  a  transmission  pressure  of  80,000 
volts  is  adopted ;  and  since  the  total  horse-power  trans¬ 
mitted  is  16,000,  the  percentage  power  loss  is: 

1070  X  100 

.  .  .  ,=  9  per  cent. 

16,000  X  0-740 

Voltage  Regulation. — The  drop  in  pressure  per  con¬ 
ductor,  due  to  ohmic  resistance  only,  will  be: 

Cr  X  length  of  line  =  27.7  X  120  =  3330  volts 
or  3330  X  V  3  =  5750  volts  between  wires,  since  the  sys¬ 
tem  is  three-phase  and  the  volts  Cr  refer  to  a  single  con¬ 
ductor  only.  The  percentage  ohmic  drop  is,  therefore: 
S750X  100 

-  -  =  7.2  per  cent  '• 

80,000  '  ^ 

This  figure  alone  does  not,  however,  give  much  indication 
as  to  what  will  be  the  actual  regulation  of  the  line,  as  the 
effects  of  inductance  and  electrostatic  capacity  must  be 
taken  into  account  and  the  resultant  difference  of  pressure 
between  the  transmitting  and  receiving  ends  of  the  line 
calculated  by  any  one  of  the  usual  methods.  The  resultant 
pressure  drop  may  be  found  to  be  excessive;  it  may  be 
such  as  cannot  readily  be  dealt  with  in  a  practical  scheme, 
and  in  such  a  case  the  economy  of  the  line  may  have  to  be 
sacrificed  by  putting  in  larger  conductors. 


It  is  obvious  that  other  conditions  may  render  it  inex¬ 
pedient  or  impossible  to  adopt  the  most  economical  size  of 
conductor,  as  calculated  by  the  application  of  Kelvin’s  law, 
but  in  such  cases  experience  and  common  sense  will  usually 
indicate  the  right  course  to  follow.  If  the  economic  size 
of  wire  is  small  there  may  be  trouble  due  to  excessive 
heating,  want  of  mechanical  strength,  or  loss  of  power 
through  corona  discharges  if  high  pressures  are  used.  If, 
on  the  other  hand,  the  conductor  diameter  is  very  large, 
there  may  be  difficulties  in  handling  and  in  taking  the 
strain  on  the  individual  insulators.  The  remedy  in  this 
case  is  obviously  to  subdivide  the  single  circuit  into  two 
or  more  parallel  circuits,  and,  in  fact,  there  are  many 
advantages  in  doing  so  rather  than  running  very  heavy 
single  conductors.  One  particular  aspect  of  the  question 
of  subdivision  of  transmission  lines  has  previously  been 
dealt  with  in  these  pages  by  the  present  writer.’ 

Again,  even  from  the  economic  point  of  view,  the  case 
might  arise  of  a  temporary  installation  intended  to  give 
a  quick  return  on  capital  invested,  and  an  exceptionally 
small  size  of  wire  giving  a  large  PR  loss  might  produce 
the  best  results.  This,  however,  leads  to  the  consideration 
of  the  most  important  factor  in  the  whole  problem,  namely, 
the  correctness  of  the  estimates  of  costs,  depreciation 
arowance.s  and  power  transmitted,  upon  which  the  value 
of  the  calculated  results  will  mainly  depend.  It  is  here 
that  the  experience,  foresight  and  sound  judgment  of  the 
engineer  must  necessarily  play  an  important  part,  and  it 
is  not  possible  in  this  article  to  do  more  than  indicate  a 
few  considerations  which  must  not  be  overlooked. 

Estimation  of  Amount  and  Cost  of  Energy  IVasted  in 
Cor.ductors. — The  correct  value  of  the  power  (P)  from 
which  the  value  of  the  current  (/)  is  determined  is  fre¬ 
quently  very  difficult  to  estimate.  This  is  a  point  which 
is  best  considered  when  determining  the  cost  of  the  wasted 
energy.  It  is,  however,  clear  that  the  annual  amount  of 
energy  wasted  will  depend  not  only  on  the  average  value 
of  P,  but  also  on  the  titne  during  which  the  average 
amount  of  power  may  he  considered  as  being  transmitted 
by  the  wires.  If.  therefore,  it  is  desired  to  estimate  accu¬ 
rately  the  amount  of  energy  wasted  annually  in  the  lines, 
a  probable  load  curve  for  the  year  should  be  drawn  and  the 
averu^c  P  calculated  therefrom.  This  will  give  a  value 
for  /  which,  if  considered  as  flowing  in  the  wires  continu¬ 
ously  throughout  the  year,  will  lead  to  a  certain  watt-hour 
or  yearly  horse-power  loss,  the  cost  of  which  it  is  desired 
to  know. 

Xow,  the  annual  cost  of  production  of  an  additional 
electrical  horse-power,  considered  apart  from  the  total 
cost  of  production,  is  always  difficult,  if  not  impossible,  to 
estimate  accurately,  but  where  coal  is  the  source  of  energy 
there  is  at  least  the  extra  cost  of  coal  consumed  to  be  taken 
into  account  when  estimating  the  production  cost  of  the 
lost  energy.  The  case  is  different  in  a  water-power  gen¬ 
erating  station,  where  the  cost  of  running  the  station  at 
full  output  is  very  little  in  excess  of  the  cost  of  running  at 
one-quarter  or  one-tenth  of  maximum  output,  and  it  is 
even  more  difficult  to  decide  upon  a  figure  which  shall 
represent  the  cost  of  wasted  energy  (p^  in  the  calculations) 
with  sufficient  accuracy  to  make  the  calculations  of  the  eco¬ 
nomic  conductor  of  real  practical  value. 

There  are  two  points  in  connection  with  water-power 
propositions  which  must  never  be  lost  sight  of : 

If  the  amount  of  water-power  available  is  limited,  while 
the  demand  for  power  is  unlimited,  the  cost  (/>,)  of  the 
wasted  power  may  he  taken  at  the  price  which  the  user 
would  be  actually  prepared  to  pay  for  this  power  were  it 
available  for  useful  purposes. 

If  the  water-power  is  unlimited  as  compared  with  the 
demand  for  power,  the  cost  of  wasted  power  is  practically 
nil,  except  for  the  fact  that  a  generating  plant  has  to  be 
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installed  of  a  somewhat  larger  capacity  than  would  other¬ 
wise  be  necessary ;  and  the  works  cost  of  the  wasted 
power  must,  of  course,  include  a  reasonable  percentage  to 
cover  interest  and  depreciation  on  this  extra  plant. 

listimation  of  Percentage  to  Cover  Annual  Interest  and 
Depreciation  on  Conductors. — So  far  as  interest  is  con¬ 
cerned,  if  cash  is  to  be  paid  for  the  conductors,  the  figure 
to  be  taken  for  interest  on  capital  should  be  on  a  par  with 
the  expected  percentage  profit  on  the  complete  under¬ 
taking;  but  if  the  conductors  are  mortgaged,  it  is  the  an¬ 
nual  amount  of  the  mortgage  which  should  be  taken. 

In  regard  to  depreciation,  the  probable  life  of  the  con¬ 
ductor  must  be  estimated,  and  this,  to  a  certain  extent, 
may  depend  upon  the  life  of  the  transmission  line  con¬ 
sidered  as  a  whole. 

In  conclusion,  it  should  be  clearly  understood  that  this 
article  deals  only  with  the  determination  of  the  correct 
size  of  the  conductors,  based  on  certain  assumptions  as 
regards  voltage  and  power  to  be  transmitted ;  and  since  the 
transmission  line  is  a  part  only  of  a  complete  power 
scheme,  the  economic  problem  is  a  wider  one  than  might 
appear  from  the  foregoing  notes.  'Phe  cost  of  generating 
and  transforming  plant  and  buildings,  as  influenced  by  the 
voltage,  must  be  carefully  considered,  together  with  the 
type  and  cost  of  pole  line,  so  far  as  these  are  influenced 
by  the  size  of  the  conductors.  The  character  of  the 
country,  too,  will  have  some  bearing  on  the  design  of  the 
transmission  line,  and  the  final  choice  of  voltage  may 
depend  to  some  extent  upon  whether  a  wood  pole  line  with 
comparatively  short  spans  and  (preferably)  small  spacing 
between  wires  is  likely  to  be  more  economical  than  a  line 
with  steel  towers  which  will  permit  of  longer  spans  with 
wider  spacing  between  wires.  In  other  words,  the  total 
cost  of  the  whole  undertaking  and  the  total  annual  losses 
of  energy  from  all  sources,  as  influenced  by  any  change  of 
voltage,  must  be  considered  before  the  line  pressure  as 
given  by  formula  (5)  can  be  definitely  adopted  as  being 
the  most  economical  for  the  undertaking  considered  as  a 
whole. 


RELATIVE  TRANSMISSION  LOSSES. 


sent  the  current  per  line  by  I'  for  the  single-phase  system 
and  likewise  use  /'"  for  the  current  in  each  wire  of  the 
three-phase  system.  The  total  current  for  the  single-phase 
system  will  therefore  be  2  /'  and  that  for  the  three-phase 
system  3/'",  or  V3  T.  Hence  the  total  heat  losses  will  be 
{2  I')' R' total  and  ^  PyR'"  total,  and  since  from  the 
assumed  conditions  the  losses  are  to  be  equal,  R' total 

=  HR'"  total. 

The  resistances  designated  Rtotai,  as  stated  above,  are 
the  resistances  of  all  the  wires  of  each  complete  line  in 
parallel  and  are  therefore  inversely  proportional  to  the 
amounts  of  copper  required.  Hence  the  three-phase  sys¬ 
tem  under  the  stated  conditions  will  require  only  three- 
quarters,  or  75  per  cent,  as  much  copper  as  the  correspond¬ 
ing  single-phase  system. 

Similar  comparisons  may  be  made  between  the  single¬ 
phase  and  the  two-phase  systems.  If  we  use  two  inde¬ 
pendent  return  circuits  for  a  two-phase  system  we  simply 
divide  the  current  into  two  equal  portions  without  in  any 
way  modifying  its  total  value,  and  this  would  involve  no 
change  in  the  “total”  or  parallel  resistance  of  the  wires  em¬ 
ployed.  Hence  there  would  be  no  change  in  the  amount  of 
copper  needed. 

But  if  we  unite  two  of  the  four  wires,  one  from  each 
phase,  into  a  common  wire,  an  increased  voltage  will  re¬ 
sult  between  the  two  other  wires,  which  we  shall  call  the 
outside  wires.  When  we  are  restricted  in  the  voltage  that 
can  be  used  between  any  two  wires  on  the  line  and  must 
bring  this  largest  voltage  down  to  what  would  be  used 
between  the  two  wires  of  a  corresponding  single-phase 
line,  all  of  the  two-phase  voltages  must  be  reduced  and  a 
proportional  increase  in  the  currents  must  occur.  This 
wdll  increase  the  current  in  the  two  outside  wdres  from  l'/2 
to  \/2  /'/2,  and  the  current  in  the  third  wire,  common  to 
both  phases,  will  be  \/2\/2/'/2,  for  reasons  given  in  all 
books  treating  polyphase  currents.  The  total  current  in 
this  system  will  therefore  be  I'  + 1',  and  for  equal 
heat  losses  on  the  single-phase  and  the  two-phase  lines. 

{zPYR't.tal  =  (V2 /'  +  /')  R" total. 

Hence, 

_3  4-2V^p„ 

■*V  total  —  ^  total 


By  B.  B.  Bkackett. 

A  SOMEWHAT  unusual  but  convenient  way  to  com¬ 
pare  the  power  losses  on  transmission  lines  of  dif¬ 
ferent  systems  consists  in  adding  the  currents  in 
the  separate  wires,  without  regard  to  their  phases  or  direc¬ 
tions,  and  then  assuming  that  this  total  current  is  trans¬ 
mitted  one  way  only  over  one  wire  composed  of  all  the 
copper  used  in  all  the  wires  of  the  system.  In  other  words, 
the  currents  are  added  arithmetically  and  one  current  equal 
to  this  sum  is  supposed  to  be  transmitted  one  way  over  all 
the  wires  of  the  complete  line  in  parallel. 

As  applied  to  a  two-wire  transmission,  either  direct  cur¬ 
rent  or  alternating  current,  single-phase,  let  /'  represent 
the  current  in  each  wire  and  R'  the  resistance  of  each  of 
the  two  wires.  By  the  usual  method  (PYR'  equals  the 
power  losses  in  each  wire  and  2  (/')*/?'  the  losses  for  both 
wires,  or  for  the  whole  line.  On  the  other  hand,  2/'  is  the 
sum  of  the  currents  in  the  two  wires,  R'/2  is  the  resistance 
of  the  two  wires  in  parallel  and  (2  I'YP'/'^  equals  2  (PyP', 
or  the  true  heat  losses. 

If  we  apply  a  similar  method  to  a  balanced  three-phase, 
three-wire  system  the  total  current  will  be  3  P"  and  the 
resistance  of  all  the  wires  in  parallel  R"'/^,  giving 
(3 /'" )’7?”V3,  or  3  {I"'YR'"  as  the  true  heat  losses. 

Now  to  compare  the  amounts  of  copper  that  must  be 
u.sed  in  the  above  cases  to  transmit  equal  amounts  of 
power  at  the  same  voltage  between  lines  when  the  power- 
factor  is  unity  or  otherwise,  if  only  the  same  for  each 
system,  we  may  note  that  P  =  in  which  we  repre- 


P  total  =  t-4.S7  P  total 

Thus  the  total  or  parallel  resistance  of  all  the  three  wires 
of  this  two-phase  line  must  be  smaller  than  that  of  the  two 
for  the  single-phase  line,  and  the  ratio  is  such  as  to  require 
just  1.457  times  as  much  copper. 

Similar  comparisons  may  be  made  for  practically  any 
variety  of  phases  or  other  conditions  of  transmission. 


COPPER  LOSSES  IN  ROTARY  CONVERTERS. 

By  John  R.  Carson. 

WHILE  the  subject  of  the  copper  losses  in  rotary  con¬ 
verters  has  been  very  thoroughly  investigated,  there 
•  is  not,  so  far  as  the  writer  is  aware,  any  general 

formula  which  expresses  the  copper  loss  for  any  power- 
factor  as  well  as  any  number  of  phases. 

The  problem  of  determining  the  PR  losses  in  a  rotary 
converter  is  simply  an  extension  of  the  problem  of  the  heat¬ 
ing  effect  of  current  consisting  of  a  direct  component  with 
an  alternating  current  superposed.  That  this  is  the  case 
follows  at  once  from  a  consideration  of  the  current  in  the 
coils  of  the  rotary  in  which  both  direct  current  and  alter¬ 
nating  current  co-exist.  Obviously,  the  general  form  of 
the  armature  current  is  given  by  A  —  B  sin  0.  where 
is  the  direct  component  and  B  sin  0  the  alternating  coni 
ponent.  It  must  be  borne  in  mind  that  this  statement  can 
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be  considered  as  holding  only  for  half  a  cycle,  since  the 
direct  component  is  discontinuous — that  is,  reverses  every 
half  cycle.  Hence  the  above  mathematical  expression  of 
the  current  value  cannot  be  e.xtended  through  the  instant 
of  reversal,  and  care  must  be  exercised  to  limit  properly 
the  operations. 

Since  the  heating  is  proportional  to  the  square  of  the 
armature  current,  squaring  the  expression  for  the  current 
gives  a  quantity  proportional  to  the  instantaneous  heating 
effect  as  follows: 


—  2  A  B  sin  ^  B^  sin^ 

1  he  mean  heating  effect  of  this  current  during  the  interval 
of  time,  expressed  by  the  limits  and  is  obviously 
given  by 


e  = 

[A^  —  2A  «  sin  b  +  sitr  B]  d  « 

e  =  00 


Xow,  the  superior  and  inferior  limits  of  this  integration 
must  coincide  with  the  instants  of  reversal  of  the  direct 
current.  I'he  total  interval  is  electrical  degrees,  .^t 
present  0  is  arbitrarily  taken,  and.  therefore,  assume 
B^  =  TT  _|_  a  and  00  = 

Substituting,  integrating  and  simplifying  the  expression 
for  the  mean  rate  of  heating  becomes 


4AB 


cos  “ 


From  the  above  it  is  quite  obvious  that  the  heating  effect 
<lepends  upon  the  value  of  the  alternating-current  compo¬ 
nent  at  the  instant  of  direct-current  reversal — that  is,  upon 
the  value  of  cos  In  a  rotary  the  heating  is  least  in  that 
coil  in  which  the  alternating  current  is  undergoing  reversal 
at  the  instant  of  passing  under  tlie  brush.  .\t  unity  power- 
factor  this  coil  lies  midway  between  the  alternating-current 
taps. 

It  is  now  neces.sary  to  identify  A.  B  and  “  with  the  physi¬ 
cal  quantities  involved.  Tt  can  be  shown  very  readily  that, 
neglecting  losses. 


where  n  is  the  number  of  alternating-current  taps  or  rings 
and  cos  ^  is  the  power-factor.  Moreover,  since  the  taps  are 

2  TT 

displaced  —  electrical  degrees  the  maximum  value  possible 


to  a  is  - 
value  of 


In  the  coils  between  consecutive  taps  the 


varies  continuouslv  from 


to 


—  -  i^.  The  double  sign  before  P  is  introduced  to  take 

n 

care  of  both  leading  and  lagging  power-factors.  I'lie  mean 
heating  in  the  coils  between  two  consecutive  taps  is,  there¬ 
fore. 


TT 


n 


4A  B 
—  cos  a 

TT 


B^  4AB  ^  .  TT 

=  .“i  -| - ,  ( n  )  sin  cos  ( zt 

2  n 


Since  the  taps  are  symmetrical  the  above  is  proportional 
to  the  mean  heating  in  the  rotary.  Operating  as  direct- 
current  generator  the  heating  is  simply  proportional  to  H*. 
Rearing  this  in  mind,  and  substituting  the  value  of  B  in 
terms  of  A,  the  ratio  of  the  alternating-current  to  the 
direct-current  generator  copper  loss  becomes 


Rotary  copper  loss 
Direct-current  copper  loss 


riie  above  formula  is  immediately  available  for  readily 
calculating  the  relative  I'R  for  the  same  direct-current  out¬ 
put. 


N  amb  ?r 

OPERATING  AT  100  PER  CENT 

1  POWER  FACTOR. 

j 

OPERATING  AT  90  PER  CENT 
POWER  FACTOR. 

01  .tinxi. 

I'R  Ratio. 

Relative  | 
.Ampere  Rating  j 
for  Etjuai  I*R.  1 

1 

I»R  Ratio. 

Relative 
•Ampere  Rat'nR 
for  Equal  1-R. 

2 

1.379 

.852 

1.848 

.736 

3 

.564 

1.332 

.842 

1  090 

4 

.379 

1.624 

.614 

1.276 

6 

.268 

1.932 

.476 

1  449 

8 

.233 

2.072 

.433 

1.250 

Power-Factor.  j 

r*’R  Ratio. 

Relative 
.Ampere  Rating. 

100  j 

.268 

1.932 

95  j 

.364 

1  658 

90 

.476 

1  449 

85 

.  509 

I  .281 

.  80 

.  768 

1  141 

The  results  which  the  formula  gives  are  embodied  in  the 
first  of  the  above  tables.  In  the  second  table  are  tabulated 
the  I'K  ratio  and  the  relative  ampere  rating  at  different 
power-factors  for  a  si.x-ring  converter. 


AN  ELECTRIC  CREDIT  SYSTEM  FOR  DEPARTMENT 
STORES. 


By  Lawrence. 

THIC  usages  to  which  electricity  is  being  put  in  commer¬ 
cial  fields  increase  daily  and  inventors  are  con¬ 
stantly  bringing  out  new  devices,  many  of  which 
do  not  become  immediately  public.  It  has  been  recently 
the  good  fortune  of  the  writer  to  have  an  opportunity  to  see 
one  of  the  latest  additions  to  the  list  in  actual  operation 
in  a  large  department  store,  and  a  description  of  it  will 
undoubtedly  prove  of  general  interest  to  both  electrical 


Fig.  1 — Cabinet  for  Fifty- Line  Equipment. 


and  business  men.  The  system  is  the  product  of  a  cash 
register  company’s  interests  and  has  for  its  object  the  ex¬ 
peditious  handling  of  credit  transactions  in  large  depart¬ 
ment  stores.  It  comprises  a  desk  type  of  cordless  telephone 
switchboard,  located  in  the  credit  department  of  the  store. 
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a  number  of  standard-type  telephones,  each  equipped  with  a 
solenoid-operated  stamping  attachment  and  located  in  the 
various  departments  of  the  store,  and  suitable  connections 
between  these  and  the  switchboard. 

Before  describing  in  detail  the  apparatus  a  brief  outline 
of  the  requirements  of  the  system  may  not  be  amiss.  In 


Fig.  2 — Cabinet  for  Ten-Line  Equipment. 

handling  credit  sales  in  department  stores  rapidity  of  opera¬ 
tion,  secrecy  and  accuracy  are  essential  to  the  success  of 
any  system.  With  most  of  the  old  methods  the  customer 
has  to  wait  fifteen  or  twenty  minutes  for  the  package  while 
a  sales  slip  is  sent  up  to  the  credit  office.  Where  the 
pneumatic  tube  system  is  used  the  carriers  often  get 
mislaid  en  route,  and  the  writer  has  seen  customers  wait 
nearly  an  hour  for  their  goods.  The  electric  system  under 
consideration  overcomes  these  difficulties  by  having  the 
sales  slip  stamped  at  the  very  department  counter  where 
the  sale  is  made,  and  the  en¬ 
tire  transaction  seldom  con¬ 
sumes  more  than  one  or  two 
minutes. 

In  service  the  operation  is  as 
follows:  A  customer  enters  the 
store  and  makes  a  credit  pur¬ 
chase,  the  clerk  filling  out  a 
sales  record  slip  in  the  usual 
way  and  in  addition  writing 
upon  it  the  customer’s  name  and 
address.  This  slip  is  then  placed 
in  the  stamping  attachment  of 
the  telephone  and  the  receiver 
hook  is  lifted  and  released,  but 
without  removing  the  receiver. 

This  operation  sends  in  a  call 
to  the  switchboard  at  the  credit 
office  by  lighting  a  visual  signal 
lamp  on  the  board  after  the 
usual  manner  in  telephone  work, 
w'ith  the  exception  that  the  light 
remains  glowing.  This  is  ac¬ 
complished  by  means  of  a  “lock- 
in”  relay  circuit  and  enables  the 
clerk  in  the  store  to  continue 
his  or  her  regular  duties  while 
awaiting  the  convenience  of  the 
credit  clerk  to  attend  the  call. 

When  the  credit  clerk  is  ready 
to  take  up  the  call  a  line  key  directly  below  the  signal 
lamp  glowing  is  depressed,  which  operation  places  the 
credit  clerk  on  that  particular  line.  The  stamping  and 
ringing  key  at  the  lower  central  portion  of  the  panel 
is  then  depressed,  which  rings  a  call  bell  on  the  tele¬ 
phone  in  the  store,  thus  showing  the  clerk  that  the 


credit  department  is  ready  to  attend  to  the  call.  The 
clerk  then  removes  the  receiver  from  the  hook,  which 
lights  a  supervisory  lamp  on  the  switchboard,  showing  the 
credit  clerk  that  the  store  clerk  has  answered.  The  former 
says  “credit  department”  and  the  store  clerk  then  reads  in 
a  low  voice  the  station  number  of  the  department,  the 
customer’s  name  and  address  and  the  amount  of  the  sale. 
The  credit  clerk  usually  knows  the  condition  of  the  account 
from  memory,  or,  if  necessary,  looks  it  up  in  the  card 
index,  and  if  it  is  in  good  condition  he  merely  lifts  the 
stamp  key,  which  causes  the  stamping  attachment  on  the 
telephone  to  operate  and  stamp  the  sales  slip  and  also 
records  the  date  and  station  number. 

There  is  a  sharp  click  to  the  stamping  device,  which 
indicates  to  the  store  clerk  that  the  slip  is  stamped,  but  in 
addition  a  single-stroke  bell  rings  as  a  signal  for  this 
purpose. 

Should  the  account  not  be  in  condition  to  warrant  passing 
the  sale  the  credit  man  tells  the  store  clerk  what  disposition 
to  make  of  it,  or  to  send  the  customer  up  to  the  office  for 
an  interview.  As  a  safeguard  against  burnt-out  signal 
lamps  on  the  switchboard  a  pilot  lamp  on  the  lower  right 
of  the  panel  glows  in  conjunction  with  each  line  lamp. 

A  paper  flash  lamp  in  the  lower  central  part  of  fhe  panel, 
directly  above  the  stamp  key,  serves  to  show  the  credit 
clerk  that  the  sales  slip  is  properly  placed  in  the  stamping 
attachment  by  glowing  when  the  paper  is  not  inserted  cor¬ 
rectly.  This  is  brought  about  by  having  the  paper  flash 
lamp  on  a  relay  circuit  which  is  broken  by  the  insertion  of 
the  sales  slip  between  contact  springs.  An  audible  signal 
at  the  switchboard  is  provided  so  that  it  can  be  switched  on 
when  the  credit  man  leaves  the  immediate  vicinity  of  the 
switchboard.  This  is  usually  a  standard  type  of  buzzer, 
shunted  across  the  pilot  lamp  relay  so  as  to  operate  on 
all  the  lines. 

The  type  of  switchboard  is  shown  at  Fig.  i,  this  particu¬ 
lar  board  belonging  to  the  system  in  use  at  the  department 


store  of  Olds,  Wortman  &  King,  Portland,  Ore.,  one  of 
the  largest  on  the  Pacific  Coast.  The  board  is  wired  and 
equipped  for  fifty  lines  and  is  divided  into  five  panels  or 
“positions”  in  order  that  several  credit  clerks  may  operate 
at  the  same  time  when  traffic  is  heavy,  although  usually 
one  operator  handles  the  entire  board. 
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A  better  idea  of  the  interior  arrangement  of  one  of  these 
switchboards  may  be  gained  from  inspection  of  Fig.  2, 
which  shows  a  ten-line  equipment  at  clo’ser  range  and 
brings  out  the  neatness  of  disposition  of  the  various  relays, 
condensers,  interrupters  and  wiring.  Energy  is  supplied  to 
the  system  at  from  40  volts  to  50  volts  from  a  small  motor- 
generator  set,  which  may  be  conveniently  located  in  the 
store.  The  wiring  from  the  board  to  the  stamping  tele¬ 
phones  is  of  standard  triplex  telephone  cable,  the  stamping 
and  ringing  circuits  being  over  two  of  the  wires,  while 
talking  is  carried  on  between  one  of  these  and  the  third 
wire. 

The  various  connections  of  the  system  are  clearly  shown 
in  the  wiring  diagram,  Fig.  3,  in  which  the  different  devices 


are  arranged  diagrammatically,  yet  in  their  proper  relative 
positions,  when  looking  at  the  switchboard  from  the  rear. 
The  small  diagram  at  the  right  hand  shows  the  stamping 
telephone  connections,  and  the  circuit  for  the  paper  flash 
lamp  is  also  plainly  shown. 

The  writer  has  been  informed  that  there  are  nearly  fifty 
of  these  equipments  in  service  at  present  in  the  United 
States  and  that  others  are  now  being  installed  in  various 
sections  of  the  country. 

It  will  be  seen  that  the  printed  “O.  K.”  on  the  sales  slip, 
the  original  of  which  is  retained  by  the  store  clerk,  proves 
that  the  latter  was  authorized  to  pass  the  transaction.  At 
the  same  time  the  desired  results  of  speed  and  secrecy  are 
accomplished. 
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ELECTRIC  TOASTERS  FOR  CURLING  FEATHERS. 


The  Edison  Electric  Illuminating  Company  of  Brooklyn 
received  a  request  recently  from  a  millinery  establishment 
for  an  appliance  that  might  be  used  to  curl  feathers.  The 
Edison  Shop  was  equal  to  the  occasion  and  experimented 
with  an  electric  toaster.  After  inclosing  the  toaster  in  a 
wire  screen  for  preventing  injury  to  the  plumes  by  contact 
with  the  coils,  the  method  proved  satisfactory,  and  several 
toasters  so  equipped  are  now  in  use  by  the  applicants. 


SHOE  STORE  ELECTRIC  DISPLAY. 


across  the  bottom  of  the  page  is  a  statement  on  co-operation 
by  the  Edison  Electric  Illuminating  Company  of  Boston. 
In  the  center  of  the  page  are  two  articles  and  a  number 
of  electrical  notes,  the  leader  being  entitled  "What  Is 
Electricity?"  and  the  other  article  captioned  “The  House 
Without  a  Broom  or  a  Match.”  Surrounding  the  reading 
matter  are  advertisements  of  electric  manufacturing  com¬ 
panies  and  supply  houses.  About  50  per  cent  of  the  adver¬ 
tising  is  devoted  to  the  electric  vehicle,  reflecting  in  a 
measure  the  energetic  campaign  launched  some  months  ago 
in  Boston  by  the  Edison  company  for  the  more  general 
adoption  of  this  type  of  vehicle  for  social  and  business 
purposes. 


The  Regal  Shoe  Company  has  an  effective  window  attrac¬ 
tion  at  its  store  on  Tremont  Street,  Boston.  It  consists  of 
an  exact  model  of  a  Curtiss  biplane  and  of  a  Bleriot  mono¬ 
plane,  made  of  canvas  and  wire  in  the  former  case  and 
of  sheet  zinc  in  the  other.  The  propeller  of  each  plane  is 
turned  by  a  miniature  electric  motor  attached  to  the  elec¬ 
tric  lighting  circuit.  In  the  biplane  there  are  four  small 
incandescent  lamps  which  add  further  attraction.  The  store 
manager  says  this  is  the  most  effective  drawing  card  he 
has  ever  used. 


EXTENDING  CENTRAL-STATION  SERVICE  IN 
WORCESTER,  MASS. 

Since  July  i  of  this  year,  when  Mr.  Fred  H.  Smith  took 
charge  of  the  Worcester  Electric  Light  Company  as  gen¬ 
eral  manager,  the  company  has  made  large  advance  in  the 
volume  of  business.  Up-to-date  business  methods  have  re¬ 
sulted  in  about  600  new  contracts  for  lighting  houses,  stores 
and  other  buildings,  and  a  large  number  of  contracts  for 
small  powers  have  been  closed.  The  company,  which  has 
just  finished  its  fine  new  station,  is  in  the  market  for  a  5000- 
kw  turbine  and  three  more  600-hp  boilers.  The  company 
has  an  equipment  of  6000  kw  now,  and  it  is  about  all  taken. 
The  company  deems  it  necessary  to  provide  an  adequate 
reserve  in  view  of  the  expansion  of  the  business. 


BOSTON’S  ELECTRICAL  PAGE. 


■  The  Boston  Sunday  Post  of  Sept.  3  contains  a  “People’s 

I  Electrical  Page”  similar  to  that  printed  in  Cleveland  for 

■  the  past  few  years.  The  headpiece  is  designed  to  illustrate 

L  . . . . 


CENTRAL-STATION  SERVICE  FOR  PAPER  MILLS. 


The  Tidewater  Paper  Mills,  which  will  occupy  over 
100,000  sq.  ft.  of  floor  space  in  the  Bush  Terminal,  Brook¬ 
lyn,  N.  Y.,  have  entered  into  a  contract  with  the  Edison 
Electric  Illuminating  Company  of  Brooklyn  for  energy  to 
operate  their  entire  paper-making  plant.  This  will  be  a 
strictly  modern  plant  in  every  particular,  and  above  1000 
hp  in  motors  will  be  used.  The  contract  is  for  a  long  term 
and  will  bring  a  revenue  of  approximately  $75,000  per  year 
to  the  Brooklyn  Edison  Company.  Owing  to  the  nature  ot 
the  work  certainty  of  operation  is  a  prime  factor  in  con¬ 
nection  with  the  power  supply,  and  for  this  reason  the 
Brooklyn  Edison  company  will  furnish  connections  from 
both  of  its  stations,  in  order  to  insure  uninterrupted  service. 
In  case  a  private  plant  had  been  installed  in  this  instance 
it  would  have  been  necessary  to  have  this  practically  in 
duplicate,  and  the  cost  of  this  offered  one  of  the  strongest 
arguments  leading  to  the  adoption  of  central-station  service 
by  this  customer,  owing  to  the  saving  in  fixed  charges  thus 
effected. 


THE  METER  READER  AS  ELECTRIC-IRON 
SALESMAN. 

The  Union  Electric  Company  of  Dubuque,  la.,  offers 
irons  for  thirty  days’  free  trial,  following  which,  if  the 
customer  is  satisfied,  he  may  purchase  the-  iron  for  $4. 
Free  repairs  are  made  at  any  time  upon  all  such  irons,  this 
offer  being  also  extended  to  any  iron  in  use  on  the  com¬ 
pany’s  circuits  on  which  repairs  can  be  made  without  order¬ 
ing  special  parts.  For  such  parts,  of  cour.se,  the  actual 
cost  is  charged. 

The  larger  part  of  the  company’s  residence  customers  are 
now  equipped  with  irons,  and  the  most  successful  solicitor 
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in  placing  these  devices  has  been  one  of  the  company’s 
meter  readers,  who  gives  special  attention  to  the  iron 
campaign.  Having  access  once  a  month  to  the  houses  of 
consumers  without  irons,  this  representative  has  found 
little  difficulty  in  interesting  the  housewife  in  his  accounts 
of  the  experience  of  her  neighbors  and  friends  having  elec¬ 
tric  irons,  and  soon  departs  with  her  own  application  for 
a  trial  iron.  When  not  engaged  in  meter  reading  the 
same  employee  handles  the  repairs  on  customers’  irons,  as 
above  noted,  so  that  he  becomes  familiar  with  the  practical 
construction  of  the  devices,  and  on  his  meter-reading  visits 
can  often  make  slight  repairs  to  restore  service  to  cus¬ 
tomers’  irons  without  its  being  necessary  to  remove  them 
from  the  house. 


SOLICITORS’  BONUS  OFFER  GETS  OLD  HOUSES 
’WIRED  IN  OMAHA,  NEB. 

Fifteen  thousand  houses  are  now  wired  in  Omaha,  Neb., 
and  the  Omaha  Electric  Light  &  Power  Company  is  taking 
on  additional  old  houses  at  the  rate  of  1200  a  year.  Within 
the  last  few  years  the  lowest  number  connected,  according 
to  Mr.  1.  B.  Zimman,  contract  agent,  has  been  938,  and 
last  year  1257  old  houses  were  wired.  Results  already  ob¬ 
tained  indicate  that  the  present  year  will  exceed  1300 
houses  connected. 

The  Omaha  company  does  no  wiring,  leaving  all  such 
work  in  the  hands  of  local  contractors  who  are  called  in 
for  competitive  bids.  To  each  solicitor  obtaining  a  house- 
wiring  contract,  however,  a  bonus  of  $1.50  is  awarded,  and 
this  stimulus  is  believed  to  cause  the  unusual  house-wiring 
interest  noted  in  Omaha.  The  solicitors  are  already  well 
paid  by  salaries,  but  the  bonus  is  in  the  nature  of  an  extra 
perquisite  which  they  work  energetically  to  earn. 

The  Omaha  company  also  has  a  very  large  motor  load,  a 
great  part  of  wdiich  is  made  up  of  grain  elevators.  Prior  to 
the  recent  burning  of  an  elevator  having  1100  hp  connected 
load  and  consuming  60,000  kw'-hours  to  75.000  kvv-hours 
monthly,  the  Omaha  system  had  probably  the  largest  motor- 
<lriven  elevator  business  in  the  country,  the  load  aggre¬ 
gating  5000  hp. 


SAFETY  OF  THE  ELECTRIC  DRIVE. 


.\  correspondent  points  out  that  a  strong  talking  point 
which  seems  to  have  been  overlooked  by  most  central-station 
operators  in  developing  additional  power  business  is  that 
the  installation  of  motors  and  provision  of  a  direct  drive  in¬ 
stead  of  belt  transmission  largely  reduces  the  opportunity 
for  accidents  in  a  plant.  The  theme  of  accident  prevention 
is  one.  he  .says,  that  is  interesting  every  employer  of  labor, 
as  well  as  the  liability  insurance  companies,  and  the  argu¬ 
ment  can  be  strongly  developed  that  the  efficiency  of  a 
plant  should  be  visibly  increased  by  reducing  the  accident 
hazard  through  eliminating  belts,  hangers  and  other  trans¬ 
mission  equipment.  In.surance  company  inspectors  agree 
that  the  number  of  accidents  resulting  from  employees  be¬ 
ing  caught  in  belting,  falling  from  ladders  while  oiling 
working  parts  of  the  transmission,  and  from  deficient  light¬ 
ing  causefl  by  the  interposition  of  transmission  equipment 
between  the  windows  and  the  machines,  is  so  great  as  to 
form  a  large  fraction  of  the  total.  Were  every  factory 
equipped  with  motor-driven  machinery  the  sum  total  of 
casualties  to  workmen  would  be  greatly  lessened.  While 
the  first  thing  that  the  owner  of  an  industrial  plant  wants 
to  know  about  electric  drive  is.  "What  wdll  it  cost  com¬ 
pared  to  present  expenditures?”  the  accident-prevention 
feature  is  a  secondary  consideration  well  worth  developing 
to  its  fulle.st  strength. 


NATIONAL  ELECTRICAL  CODE  FOR  1911. 


The  1911  edition  of  the  National  Electrical  Code  has  been 
printed  and  will  soon  be  available  for  general  distribution. 
The  code  appears  now  as  recommended  by  the  National 
Fire  Protection  Association,  which  has  taken  over  the  work 
formerly  conducted  under  the  direction  of  the  Under¬ 
writers’  National  Electric  Association.  The  latter  had  been 
the  sponsor  of  the  code  since  the  first  edition  in  the  early 
nineties  and  the  change  marks  a  subordination  of  the  work 
on  electricity  to  the  work  in  general  of  the  Underwriters 
on  fire-protection  devices  of  all  sorts.  A  change  in  the  book 
which  will  be  welcomed  is  a  return  to  a  single  volume  in¬ 
stead  of  two  volumes,  one  dealing  with  installation  rules 
and  the  other  with  construction  of  devices,  as  in  the  1909 
Code. 

The  new  Code  is  a  book  of  190  pages  in  the  usual  form, 
but  is  printed  on  thinner  paper.  The  most  obvious  change 
is  a  renumbering  of  all  the  rules  to  include  the  later  addi¬ 
tions.  While  this  may  cause  some  confusion  for  a  short 
time,  the  change  will,  in  general,  be  welcomed,  no  doubt. 

There  is  a  revision,  with  some  important  changes,  in 
the  rules  on  theater  wiring.  The  treatment  of  transform¬ 
ers  is  somewhat  amended,  but,  in  general,  there  are  no 
very  radical  changes  in  the  rules  of  installation  of  elec¬ 
trical  work.  In  the  construction  of  fittings  and  materials 
the  recently  adopted  specifications  for  rubber-covered  wires 
and  cables  occupy  some  ten  pages  and  set  forth  the  much 
more  definite  and  exacting  requirements  for  this  important 
material.  Other  important  changes  treat  of  fixture  wires 
and  the  construction  of  fixtures  and  the  construction  and 
testing  of  auto  starters,  while  there  is  an  entirely  new 
classification  of  knife  switches,  with  many  minor  changes 
in  details  of  construction. 

The  index  is  elaborated  so  as  to  be  a  better  guide  to 
the  subject  matter.  Inquiries  for  copies  should  be  addressed 
to  the  National  Board  of  Fire  Underwriters.  135  William 
Street,  New  York,  or  to  local  insurance  boards  and  agents. 

It  is  said  that  no  one  body  of  engineering  rules  is  adopted 
l)y  so  wide  a  constituency  as  the  National  Fdectrical  Code. 
I'here  are  over  200  municipalities  in  the  United  States 
where  the  Code  is  explicitly  or  practically  a  part  of  the 
city  statute  law. 

-  -  - .•«. 

OLD-RESIDENCE  WIRING  AND  RURAL  SERVICE 
IN  VERMONT. 

The  Brattleboro  (Vt.)  division  of  the  Twin  State  Gas  & 
hdectric  Company,  which  in  1906  bought  out  the  Brattle¬ 
boro  Gas  Company,  has  made  a  large  development  in  its 
electric  department,  particularly  during  the  past  few 
months.  The  company’s  policy  has  been  to  push  its  electric 
business  for  lighting  and  motor  service,  while  working 
for  gas  business  in  the  line  of  cooking  and  heating.  Many 
of  the  merchants  have  changed  from  gas  to  electricity  in 
their  store  lighting.  The  company  has  undertaken  a  cam- 
l)aign  of  wiring  houses  at  practically  cost,  the  charge  to 
owner  being  about  $30  for  a  seven-room  house.  In  this  way 
it  has  added  since  May  of  this  year  forty  new  customers, 
some  twenty  of  whom  have  been  taken  on  since  Aug.  i. 
In  July  of  last  year  the  company  reduced  its  rate  to  10 
cents  for  the  first  25  kw-hours  monthly,  9  cents  for  next 
25  kw-hours,  8  cents  for  next  50  kw-hours  and  6  cents  for 
amounts  in  excess.  The  management  finds  that  the  re¬ 
duction  in  price  is  already  nearly  compensated  for  by  the 
growth  in  the  business. 

Another  feature  of  the  company’s  operations  is  its  ex¬ 
tension  of  service  into  the  surrounding  farming  country. 
It  has  run  a  line  about  3  miles  west  of  the  town  to  con¬ 
nect  twelve  prosperous  farms.  The  consumers  paid  for  the 
extensions  from  the  company’s  wires  to  their  own  places, 
in  several  instances  i  mile  to  1T2  miles  in  length.  One 
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farmer  paid  an  installation  bill  of  about  $900.  The  farm¬ 
ers  connected  have  installed  several  small  motors  each, 
which  are  used  for  pumping  water,  cutting  wood  and  en¬ 
silage,  etc.  The  company  has  a  hydroelectric  plant  on 
West  River,  but  this  does  not  supply  sufficient  energy  for 
the  present  demand,  and  an  almost  equal  amount  is  bought 
of  the  Connecticut  River  Power  Company,  whose  plant  is  at 
\'ernon,  some  12  miles  south  of  Brattleboro. 

The  officers  of  the  Twin  State  (ias  &  Electric  Company 
are:  Messrs.  I.  L.  Mellon,  New  York,  general  manager; 
E.  M.  Addis,  assistant  manager,  in  charge  of  the  Brattle¬ 
boro  division ;  L.  C.  White,  in  charge  of  the  electric  light 
and  power  department  at  Brattleboro.  The  company  has 
at  the  present  time  about  640  customers,  of  whom  about 
sixty  are  motor  customers.  The  company’s  motor  rate 
ranges  from  6  cents  down  to  2  cents  per  kw-hour. 


SOME  DENVER  NOTES. 


By  John  Cr.mg  Hammond. 

I’erhaps  it  was  the  late  Charles  Hoyt — no  matter  who, 
J)ut  he  was  an  observing  writer — who  had  two  characters 
say:  “Texas  is  a  great  state.  All  it  needs  is  plenty  of 
water  and  good  society.” 

.•\nd  the  second  man  observed  that  that  was  all  hell 
needed. 

When  I  visited  Denver  a  few  days  ago  for  the  first  time 
in  over  six  years  the  idea  came  to  me  that  all  the  Denver 
Cas  &  Electric  Company  recpiired  of  Denver  was  some 
more  stores  and  buildings  and  it  might,  perhaps,  sell 
some  more  electric-light  signs.  There  may  be  some  busi¬ 
ness  man  in  Denver  who  has  not  an  electric  sign  of  some 
kind  or  another — in  fact,  if  I  was  a  Denver  business  man. 

1  think  I  would  cut  out  my  electric  light  for  a  month  or 
so  just  for  the  novelty  of  the  thing — just  to  be  different. 

The  story  is  told  of  an  Indiana  girl  who,  on  first  seeing 
.Niagara  Falls,  wanted  to  know  if  the  falls  worked  at 
night  just  as  they  did  in  the  day  time.  I  felt  a  bit  like  the 
girl — 1  wondered  before  I  reached  the  city  whether  the 
Denver  Gas  &  Electric  Company  was  still  selling  electric 
lights. 

The  Overland  Limited  of  the  Union  Pacific  landed  me 
in  Denver  at  night.  To  a  train  acquaintance  I  explained 
that  I  wanted  to  take  an  open  cab  at  the  depot  and  drive 
up  the  streets  just  to  see  the  electric  lights. 

Nearly  ten  years  ago,  I  explained,  I  was  advertising 
manager  for  the  Denver  Gas  &  Electric  Company.  Mr. 
Henry  L.  Doherty,  the  president,  had  what  was  then  called 
foolish  ideas  over  “new  business’’  and  the  .selling  of  gas 
stoves  and  electric  signs.  I  had  certain  theories  about 
advertising  and  publicity,  and  it  is  related  that  when  1 
first  met  Mr.  Doherty  and  gave  vent  to  my  feelings  he 
later  remarked  that  he  had  at  last  found  a  man  who  was 
just  as  foolish  as  he  was  over  advertising. 

This  as  it  may  be,  the  Denver  Gas  &  Electric  Company 
was  one  of  the  pioneers  in  the  new-business  methods.  The 
foolish  ideas  of  years  ago  have  proved  dividend-paying 
ideas  to-day.  Many  were  the  wonderous  advertising  stunts 
planned,  and  executed,  to  awake  the  business  man  to  the 
advantage  of  electric  signs.  One  day  I  suggested  the 
slogan,  “The  City  of  Lights,”  and  that  is  what  Denver  is 
called  to-day  wherever  you  go. 

In  a  tour  of  the  principal  cities  of  the  West  I  talked  to 
many  business  men  and  local  “boosters.”  They  all  had 
their  story  to  tell  of  why  Salt  Lake  City,  Los  Angeles, 
Portland,  Seattle  or  Tacoma  was  the  city  of  the  West. 

“Flow  about  Denver?”  I  would  ask. 

“Well,  Denver  is  a  good  town.  She  certainly  is  a  well- 
lighted  city.  Guess  they  have  it  on  us  in  that  line,  but” — 
and  then  would  follow  the  story  of  the  respective  merits 
■  of  their  own  city. 


You  see  the  idea;  Denver  has  gained  fame  by  her  well- 
lighted  streets  and  buildings.  I  mingled  with  tourists  on 
my  tour.  Four  men  were  talking— -two  of  them  from  San 
.Yntonio,  F'ex. — as  we  went  from  Salt  Lake  City  to  Los 
.\ngeles. 

"Did  you  stop  at  Denver?”  one  of  the  San  Antonio  men 
wanted  to  know.  .And  he  was  told  the  other  two  men  had 
not.  “Well,  don’t  make  a  mistake — stop  at  Denver  on  your 
way  back.  It  will  pay  you  to  see  the  electrical  display,  if 
nothing  else.”  That  is  just  o'ne  incident  that  I  happened 
to  be  in  on.  It  proves,  to  my  mind,  that  the  business  men 
of  Denver  have  done  more  than  pay  money  to  the  electric- 
light  company.  They  have  advertised  their  city  and  have 
directed  new  dollars  into  their  own  pockets. 

To  me  the  Western  trip  was  worth  while  just  to  see 
what  had  been  done  in  lighting  Denver,  to  look  upon  the 
wonderful,  yes,  marvelous,  strides  that  have  been  made  in 
the  past  half-dozen  years.  Over  in  the  Gas  &  Electric 
Building  I  found  new-business  men,  or  solicitors,  hustling 
out  after  business  with  just  as  much  vim  and  go  as  they 
displayed  years  ago. 

Denver  has  been  famous  for  its  warring  newspapers — 
that  is,  the  differences  of  opinions  that  existed  between  the 
owners.  But  I  do  not  think  Denver  business  men  realize 
what  the  newspapers  have  done  to  boost  Denver.  No  city 
in  the  country,  to  my  mind,  has  newspapers  that  do  more 
to  spread  the  fame  of  Denver. 

I  happened  to  be  in  the  office  of  Mr.  Joshia  M.  Ward, 
managing  editor  of  the  Denver  Post,  when  an  employee  of 
the  electric-light  company  brought  in  a  new  view  of  Den¬ 
ver’s  streets  at  night.  Now,  most  newspapers  want  a 
“scoop”  and  exclusive  story.  Mr.  Ward  looked  at  the 
picture. 

“Like  to  have  this  exclusive,”  he  said,  “but,  as  it  will 
boost  Denver,  let  all  the  papers  have  it  and  we  will  use  it 
our  way.” 

That  is  a  pretty  broad  principle — certainly  a  boosting 
spirit  for  Denver. 

I  was  as  enthusiastic  as  a  boy  over  the  new  Denver.  .And 
the  new  buildings,  the  clean  streets — they  all  go  along  with 
the  civic  pride  to  make  Denver  a  real  city  of  lights. 

My  idea  is  that  Denver  business  men  have  a  good  invest¬ 
ment  in  their  lavish  display  of  lights.  Some  other  cities  are 
backward — perhaps  due  to  the  local  companies.  I  may 
have  more  to  say  on  this  question  in  future  papers,  as  well 
as  a  few  suggestions  to  the  various  central  stations  on 
why  they  are  not  getting  more  new  business. 

In  the  meantime,  Denver  is  certainly  getting  new  busi¬ 
ness,  or,  rather,  has  got  it,  and  that  it  has  paid  is  told  by 
the  stock  quotation.s — the  market  value  was  away  under 
par  over  six  years  ago.  To-day  it  is  just  as  far  above  par. 
It  would  .seem  that  the  “foolish”  new-business  methods 
do  pay. 


CENTRAL-STATION  DISTRICT  HEATING. 


The  subject  of  heating  in  connection  with  central- 
station  work  was  discussed  by  Mr.  John  C.  Hornung,  of 
the  W.  H.  Schott  Company,  Chicago,  in  a  paper  read  be¬ 
fore  the  Indiana  Electric  Light  Association  at  South  Bend, 
-Aug.  23.  .After  pointing  out  that  where  the  earlier  fail¬ 
ures  have  occurred  in  heating  plants  these,  real  or  appa¬ 
rent,  can  be  traced  to  unfitness  of  situation  or  plant  or  to 
improper  accounting,  omitting  to  credit  the  heating  plant 
with  its  share  of  the  earnings,  the  author  declared  that  the 
practical  and  profitable  possibilities  of  heating  are  best 
illustrated  by  the  increasing  interest  in  heating  work  by 
central  stations,  particularly  among  the  syndicates  operat¬ 
ing  groups  of  plants. 

The  destination  of  the  heat  units  liberated  during  the 
consumption  of  a  pound  of  average  Indiana  coal  containing 
11,500  Ib.-Fahr.  units  Mr.  Hornung  illustrated  by  the 
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accompanying  diagram.  Here  37  per  cent,  or  4255  units, 
are  irreclaimably  lost  in  the, stack  gases,  radiation,  cinders, 
etc.;  5  per  cent,  or  575  units,  are  lost  in  the  steam  piping 
and  cylinder  losses,  auxiliaries,  friction,  excitation,  etc. ; 
6  per  cent,  or  690  units,  are  delivered  to  the  switchboard  as 
useful  kw-hours,  while  52  per  cent,  or  5980  units,  are  re¬ 
jected  in  the  steam  passing  the  exhaust  ports.  These  pro¬ 
portions,  declared  Mr.  Hornung,  are  typical  of  the  con¬ 
ditions  in  the  average  electric-lighting  plant  running  non¬ 
condensing. 

The  gage  pressures  most  economical  for  general  plant 
practice  range  about  150  lb.  and  are  being  adopted  in 
nearly  all  new  installations.  The  terminal  pressures  may 
vary  all  the  way  from  28  in.  of  vacuum  to  20  lb.  per  square 
inch  back  pressure.  The  author  then  exhibited  a  table 
representing  the  quantity  of  steam  in  pounds  per  kw-hour 
passing  through  the  exhaust  ports  under  initial  pressures 
varying  from  100  lb.  per  square  inch  to  200  lb.  per  square 
inch,  and  terminal  pressures  varying  from  28  in.  of  vacuum 
to  20  lb.  back  pressure.  The  table  applied  to  the  Corliss 
type  of  compound  engine  running  at  its  rated  capacity  and 
its  most  economical  point  of  cut-off.  The  latter  is  usually 
an  important  point  in  considering  the  design  of  an  engine 
for  an  electric-light  plant  on  account  of  the  varying  load. 
However,  if  the  exhaust  steam  can  be  put  to  commercial 
use,  the  lesser  efficiencies  due  to  the  engine  not  being 
loaded  to  its  most  economic  capacity  no  longer  enter  into 
the  question  so  strongly.  In  fact,  the  engine  may  during 
the  heating  season  he  looked  upon  as  a  reducing  valve 
which  converts  the  sensible  heat  units  in  the  steam  into 
kw-hours,  and  if  a  proper  balance  can  be  maintained  be¬ 
tween  the  electrical  load  and  the  heating  load  the  highest 
economies  can  be  secured,  the  losses  then  being  only  those 
of  radiation  and  conduction. 

The  efficiencies  of  the  steam  engine,  however,  require 
attention  on  account  of  that  part  of  the  year  when  no  heat 
can  be  sold.  This  calls  for  an  engine  which  can  be  operated 
most  economically  during  the  summer  months.  Several 
schemes  have  been  brought  into  practice,  and  so  far  the 
most  flexible  is  what  may  be  called  the  “bleeder”  type  of 
engine.  This  scheme  employs  the  receiver  between  the 
high-pressure  and  low-pressure  cylinders  as  the  source  of 
supply  to  the  heating  mains,  the  low-pressure  cylinder  do¬ 
ing  its  work  normally  with  the  aid  of  a  condenser.  This 
method  permits  of  the  desired  flexibility  which  has  long 
been  sought  for,  in  that  the  varying  loads,  both  electrical 
and  heating,  can  be  nicely  handled  without  the  loss  of 
heat  units,  for  at  least  the  range  is  greatly  extended  and 
only  the  sharp  evening  lighting  peaks  will  possibly  cause 
heat  to  be  rejected. 

The  performance  of  a  looo-kw,  cross-compound  condens¬ 
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ing  engine  of  modern  type  and  capacity,  using  150  lb.  steam 
and  exhausting  into  a  24-in.  vacuum,  when  operating  with 
the  receiver  bleeding  steam  at  10  lb.  pressure  to  the  heat¬ 
ing  mains  will  be  about  as  shown  in  the  table. 

Turbines  show  considerable  irregularity  in  steam  con¬ 


sumption  per  kw-hour  under  varying  initial  and  terminal 
pressures,  hence  no  attempt  is  made  to  tabulate  the  re¬ 
sultant  economies.  The  last  few  years  have,  however, 
seen  considerable  development  in  the  turbine  to  make  it 
more  adaptable  for  the  economical  disposition  of  the  re- 
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jected  steam.  We  now  have  as  the  result  a  bleeder  type  of 
turbine  which  promises  that  its  annual  economies,  both  in 
heating  service  and  operating  condensing  during  the  sum¬ 
mer  season,  will  be  brought  up  to  those  of  the  Corliss 
engine. 

Under  proper  conditions  non-condensing  units  may  well 
be  installed  to  give  the  required  pressure  to  the  heating 
mains,  while  in  multiple  with  the  main  a  low-pressure  con¬ 
densing  turbine  may  be  added  to  utilize  the  excess  steam 
and  in  this  way  preserve  the  desired  balance  between  the 
electrical  and  heating  loads  without  rejecting  any  heat. 

Modern  practice  ever  leads  into  higher  gage  pressures 
and  consequent  greater  number  of  expansions  in  the 
cylinders,  for  it  has  been  clearly  demonstrated  that  the 
work  done  in  the  engine  is  due  entirely  to  the  sensible  heat 
in  the  steam  and  this  sensible  heat  can  be  put  into  the 
steam  for  delivery  to  the  engine  only  by  raising  the  pres¬ 
sure  and  by  superheating. 

Furthermore,  as  pressures  increase  some  of  the  latent 
heat  becomes  sensible  or  convertible  into  energy ;  that  is  to 
say,  the  higher  the  pressure  the  larger  the  percentage  of 
the  total  heat  becoming  available  and  capable  of  being 
transformed  into  useful  energy.  For  instance,  the  total 
heat  of  steam  at  atmosphere,  14.7  lb.  absolute,  is  1146.6 
units,  while  at  150  lb.  gage,  or  164.7  absolute,  the  total 
heat  is  1196.5  units,  an  increase  of  46.9  units.  The  latent- 
heat  values  of  steam  at  the  same  pressure  are  966.6  units 
and  855  units  respectively,  showing  a  decrease  of  111.6 
units  in  the  latent  heat.  It  may  thus  be  seen  that  an  addi¬ 
tion  of  46.9  heat  units  to  the  steam  has  converted  111.6 
latent  units  into  available  heat  for  transformation  into  use¬ 
ful  energy. 

Again  a  heat  unit  added  to  high-pressure  steam  will  in¬ 
crease  the  pressure  more  than  when  added  to  low-pressure 
steam.  For  instance,  steam  at  atmosphere,  or  14.7  lb. 
absolute,  has  a  temperature  of  212  deg.,  while  steam  at  150 
lb.,  or  164.7  lb.  absolute,  is  at  356.6  deg.  By  adding,  say, 
15  deg.  of  heat  to  each  of  the  above  we  have  227  deg.  and 
377.6  deg.,  but  the  resultant  pressures  are  5  lb.  gage  and 
176  lb.  gage,  an  increase  in  the  first  case  of  5  lb  and  in  the 
second  case  of  26  lb.  These  comparisons  show  the  econo¬ 
mies  of  the  higher  pressure,  and  incidentally  they  may  give 
a  clew  to  the  solution  of  the  much-mooted  question  as  to  the 
economy  of  boiler-pressure  steam  versus  exhaust  steam  for 
heating. 

Superheat  is  hard  to  handle  carrying  it  as  superheat  and 
requires  the  best  of  insulation,  so  that  it  might  be  consid¬ 
ered  poor  practice  to  put  high-pressure  steam  into  low- 
pressure  lines,  except  in  proper  percentages  of  the  low- 
pressure  or  exhaust  steam.  But  where  there  is  a  high- 
pressure  line  designed  to  carry  steam  in  such  quantities  that 
a  considerable  part  of  the  drop  in  pressure  must  take  place 
in  the  line  itself  instead  of  at  one  point,  namely,  the  reduc¬ 
ing  valve,  the  superheat  thus  liberated  will  re-evaporatc 
any  condensation  taking  place  and  as  a  result  the  consumer 
will  get  about  all  the  steam  at  a  low  economic  distributing 
pressure. 
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In  fact,  during  the  past  season  actual  meter  measure¬ 
ments  have  shown  that  95  per  cent  of  the  total  steam  was 
delivered  to  the  consumer  from  a  plant  which  is  about  50 
per  cent  loaded.  Thus,  at  50  per  cent  of  the  lines’  rated 
capacity  95  per  cent  of  the  steam  was  paid  for  by  the  con¬ 
sumer. 

In  general,  the  same  discussion  of  the  design  and  opera¬ 
tion  of  heating  plants  will  apply  to  both  steam  and  hot- 
water  heating  systems.  Each,  said  Mr.  Hornung,  has  its 
merits  and  the  nature  of  the  territory  and  the  business 
served  should  determine  which  to  employ. 

When  all  of  the  exhaust  steam  in  the  plant,  outside  of 
that  required  to  heat  the  feed  water,  is  used  for  heating 
the  only  part  left  to  charge  to  the  electrical  system  is  the 
difference  in  heat  units  due  to  the  difference  in  pressure 
between  gage  and  exhaust  plus  the  condensation  in  the 
cylinders,  pipes,  etc.,  and  any  reduction  in  the  cost  of  elec¬ 
trical  generation  should  be  credited  to  heating. 


Wiring  and  Illumination 


STREET  LIGHTING  IN  LOUISVILLE. 


The  installation  of  ornamental  standards,  with  opalescent 
globes,  for  lighting  purposes  on  Jefferson  Street,  between 
Second  and  Fourth,  in  Louisville,  Ky.,  has  been  so  suc¬ 
cessful  and  has  attracted  such  generally  favorable  com¬ 
ment  that  efforts  are  being  made  by  the  Commercial  Club, 
the  leading  business  body  of  that  city,  whereby  Main 
Street,  the  wholesale  thoroughfare,  may  be  similarly  illumi¬ 
nated.  The  Federal  Sign  System,  the  Louisville  Lighting 
Company  and  the  Kentucky  Electric  Company  are  working 
together  on  the  project  and  it  is  more  than  likely  that  con¬ 
tracts  will  be  closed  very  shortly. 


DES  MOINES  NEW  ELECTRICAL  INSPECTION 
ORDINANCE. 


The  new  electrical  inspection  ordinance  passed  by  the 
Des  Moines  City  Council  Sept.  13  requires  that  permits  to 
do  electrical  work  shall  be  granted  only  to  registered  con¬ 
tractors  who  have  filed  a  bond  of  $1,000.  Xo  wiring  of  any 
kind  is  allowed  without  such  a  permit.  The  newly  ap¬ 
pointed  inspector,  Mr.  J.  B.  Dempster,  is  officially  a  mem¬ 
ber  of  the  fire  department,  and  is  given  authority  to  enter 
all  premises  where  electric  wiring  is  installed.  A  complete 
schedule  of  inspection  rates  is  included  in  the  ordinance, 
the  Underwriters’  Code  being  adopted  as  official.  It  had 
been  the  desire  of  local  electrical  interests  to  hold  the  con¬ 
tractors’  bond  at  $5,000  or  $3,000  to  insure  exclusion  of 
curbstone  wiremen,  but  when  the  ordinance  was  passed  the 
amount  was  reduced  to  $1,000  by  the  Council. 


THE  CONTRACTOR  AS  A  MERCHANT. 


By  Charles  L.  Johnston. 

Under  the  above  title  an  address  was  recently  delivered 
before  the  National  Electrical  Contractors’  Association  in 
which  contractors  were  urged  to  pay  more  attention  to  the 
retail  sales  of  electrical  appliances.  The  writer,  however, 
is  firmly  convinced  that  storekeeping  and  contracting  are 
two  entirely  separate  businesses,  and  that  any  attempt  to 
run  them  as  one  business  is  to  court  disaster.  There  is  no 
more  reason  for  an  electrical  contractor  running  a  retail 
electrical  store  than  there  is  for  a  building  contractor  to 


retail  hardware,  paints  and  window  glass.  The  fact  that 
there  are  so  few  hardware-contracting  combinations  should 
warn  the  electrical  contractor  to  be  very  careful  where  he 
ventures.  The  small  job  seems  to  be  neither  contracting 
nor  retailing,  and  while  it  carries  a  large  percentage  of  gross 
profit  it  rarely  pays  anyone  a  net  profit,  except  the  man  who 
does  his  own  work,  who  has  very  low  overhead  expenses, 
who  does  not  loaf  on  the  job  and  for  whom  red  tape  and 
bookkeeping  are  non-existent.  The  large  contractor,  if  he 
is  to  maintain  his  reputation,  has  to  oversee  and  inspect 
every  job,  no  matter  how  small.  The  material  and  time 
have  to  run  through  the  books,  and  a  small  job  often  causes 
more  bookkeeping  and  more  labor  for  the  head  of  the  firm 
than  does  a  large  job.  The  overhead  expenses  are  thus  out 
of  all  proportion  to  the  work  performed,  or  to  what  it  can 
be  done  for  profitably  by  the  so-called  vest-pocket 
electrician. 

Large  contracting,  or  even  contracting  on  a  modest  scale, 
is  essentially  different — almost  antagonistic  to  retailing. 
Consider  how  different  is  the  bookkeeping.  In  contracting 
it  is  essential  to  note  the  cost  and  profit  on  each  sale  or 
contract.  In  retailing  this  is  unnecessary  and  unpractical. 
In  contracting  each  job  should  be  billed  out  as  soon  as 
finished,  while  collections  are  made  in  accord  with  the 
terms  of  the  particular  contract  in  question.  Spot  cash  is 
in  the  nature  of  things  unknown.  In  retailing  spot  cash 
is  the  road  to  success,  while  charged  accounts  are  billed  at 
the  end  of  the  month  and  upon  the  same  terms.  These  are 
but  a  few  of  the  differences  in  bookkeeping.  Moreover, 
the  employees  are  all  of  a  different  class;  a  mechanic  is  sel¬ 
dom  a  salesman,  and  vife  versa,  so  the  men  cannot  be  trans¬ 
ferred  from  one  department  to  another  as  trade  may  be 
dull  or  active  in  their  regular  department.  In  fact,  you 
cannot  permit  the  mechanics  even  to  come  into  the  retail 
department.  They  look  dirty,  make  dirt  and  leave  things 
lying  around.  They  misplace  and  sometimes  steal  the 
stock.  Our  firm  had  to  discontinue  a  side  line  of  small 
tools  on  this  account. 

A  retail  electrical  store  requires  only  a  small  space  but  a 
good  location  on  the  principal  retail  street.  The  contractor 
must  carry  bulky  material  and  heavy  tools,  must  have  a 
shop  and  lockers  and  wash-room  for  the  men,  all  of  which 
requires  space  out  of  the  question  in  a  good  retail  location. 
The  retail  man  comes  to  his  store  early  in  the  morning  and 
stays  there  all  day — things  go  wrong  the  minute  he  leaves. 
But  with  a  contractor  things  go  wrong  if  he  stays  in  his 
office.  He  must  get  out  and  solicit  work,  inspect  it  and  look 
after  his  men.  He  must  even  collect  his  accounts,  which 
are  large  and  often  have  to  be  adjusted  and  explained. 

It  is,  of  course,  possible  to  employ  some  one  to  run  the 
retail  business,  but  the  same  is  true  of  the  contracting  busi¬ 
ness,  and  the  fact  remains  that  contracting  and  retailing  are 
two  distinct  businesses  and  should  be  run  as  such.  If  a 
town  is  large  enough  to  support  a  purely  electrical  retail 
business  it  might  pay  the  contractor  to  enter  this  field  on 
its  merits;  or  he  may  combine  electrical  with  some  other 
retail  lines.  If  he  finds  his  contracting  business  too  small 
let  him  cover  a  wider  territory,  put  forth  more  enthusiasm 
or  add  some  other  line  of  contracting,  such  as  plumbing, 
the  construction  of  steam  and  hydraulic  plants  and  their 
repairs,  elevator  work,  etc.,  but  stay  out  of  the  retail  busi¬ 
ness  if  he  has  to  run  it  himself. 


RECENT  TELEPHONE  PATENTS. 


IMPROVED  TRANSMITTERS. 

The  telephone  transmitter  as  usually  constructed  is  not 
airtight  and  therefore  it  is  subject  to  gradual  corrosion, 
especially  if  it  is  in  an  atmosphere  charged  with  corroding 
gases.  For  such  conditions  the  transmitter  should  be 
sealed.  To  accomplish  this  result  Mr.  F.  Gottshalk,  of 
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New  York  City,  has  invented  a  transmitter  in  which  the 
diaphragm  is  flanged,  a  clamping  ring  being  used  to  engage 
the  flanged  part  to  draw  the  diaphragm  down  to  a  perfect 
seat.  The  casing  is  then  sealed  at  the  point  of  entrance  of 
the  electric  circuit  by  providing  a  stuffing  box  about  the 


P 


Dean’s  Transmitter. 

terminal  entrance.  Thus,  when  the  terminal  is  seated,  a 
packing  is  put  in  and  clamped  by  tightening  down  the  cover. 

.Another  improved  transmitter  has  been  brought  out  by 
Mr.  \\'.  \\'.  Dean,  of  Elyria,  Ohio,  his  patent  being  assigned 
to  the  Dean  I’dectric  Company.  A  section  of  the  working 
parts  is  illustrated  herewith.  It  will  be  noted  that  a  sheet- 
metal  box-like  structure  is  mounted  beliind  the  diaphragm, 
riiis  forms  a  guide  for  the  movable  granule  box.  Any  heat 
given, off  by  the  granule  box  is  absorbed  by  the  sheet-metal 
])iece,  and  because  this  is  dished  inward  any  expansion 
resulting  will  be  forward  and  tend  to  pull  the  electrodes 
apart.  Thus,  heating  will  not  tend  to  packing  or  initial 
compression  of  the  granules.  Another  effort  in  the  same 
direction  prompts  the  use  of  a  virtually  incomi)ressible  in¬ 
sulator  behind  the  diaphragm,  rather  than  the  usual  soft- 
rubber  ring. 

METHOD  OF  CABLING  AUTOMATIC  EXCHANGES. 

'file  cabling  of  automatic  e.xchanges  has  always  been  a 
matter  recjuiring  considerable  attention,  as  the  diminutive 
and  closely  spaced  parts  are  not  well  adapted  to  receive  the 
necessary  wires  without  considerable  crowding.  In  a 
method  of  wiring  patented  by  Mr.  1'.  K.  McBerty  connect¬ 
ing  racks  arc  j)rovided  at  the  to])  of  each  vertical  set  of 
multiple  banks,  h'lat  cables  connect  the  various  vertical 
rows  of  terminals  of  the  multi])le  banks  with  each  other  and 
with  the  connecting  rack  above.  I'lie  sets  of  multiple 
banks,  with  their  connecting  racks  above,  are  arranged  side 
by  side,  and  to  complete  the  wiring  the  connecting  racks 
must  be  connected  together,  terminal  for  terminal.  In 
order  to  reduce  the  retjuired  space  to  a  minimum,  use  is 
made  of  flat  ribbon-like  cables  having  straightaway  con¬ 
ductors.  I'hc  talking  wires  must,  however,  be  transposed 
at  intervals  to  prevent  cross  talk.  To  accomplish  this  and 
at  the  same  time  not  confuse  the  wiring  or  circuits  the 
wiring  of  alternate  .selectors  is  reversed  in  their  wiper 
mechanism.  Thus,  while  before  transposition  the  top  ter¬ 
minal  of  a  multiple  bank  may  meet  a  negatively  connected 
wiper  and  the  .second  terminal  a  positive  wiper,  in  the 
bank  following  the  transposition  the  top  will  meet  the 
positive  and  the  second  the  negative  battery  terminal.  Mr. 
McRcrty’s  patent  has  been  a.ssigned  to  the  Western  Electric 
Company. 

PARTY  LINE  SYSTEMS. 

A  step-by-step  party-line  system  is  the  subject  of  a  patent 
granted  to  Mr.  \.  E.  Norstrom,  of  Chicago.  This  system 
contemplates  a  stepping  mechanism  at  each  .station,  con¬ 
trolled  by  a  central  operator.  When  a  call  is  .sent  in  by  the 
removal  of  the  receiver  the  operator  merely  responds  in  the 
usual  way.  All  save  the  calling  station  are  locked  out. 
When  any  station  on  the  line  is.  on  the  other  hand,  desired, 
the  operator  plugs  in  and  sets  a  corresponding  key.  When 


the  desired  station  is  selected  and  responds  all  step  devices 
except  those  of  that  station  return  to  the  normal  location. 
When  the  conversation  is  complete  the  clearing  of  the 
line  restores  the  called-station  apparatus.  Another  such 
system  has  been  patented  by  Mr.  W.  M.  Bruce,  Jr.,  of 
Springfield,  Ohio,  his  patent  having  been  assigned  to  the 
.American  Automatic  Telephone  Company.  This  system 
also  provides  for  .selection,  lockout  and  clearance. 


Letters  to  the  Editor. 


Analysis  of  Power  Costs. 

I'o  the  Editor  of  Electrical  World: 

Sir: — It  may  be  of  interest  to  your  readers  to  point  out 
that  the  article  by  Mr.  F.  B.  Fletcher,  in  your  issue  of 
.Sept.  9,  on  “Steam  vs.  Central-Station  Energy  in  a  Mattress 
Factory."  does  not  take  account  of  all  of  the  conditions 
that  apply  in  a  case  such  as  he  treats. 

In  the  test  described  he  has  taken  into  account  the  steam 
used  for  operating  the  plant  by  the  engine  as  48.44  lb. 
per  hp-hour,  but  he  does  not  state  whether  the  exhaust 
steam  from  this  engine  is  used,  or  can  be  used,  for  other 
purposes  than  operating  the  engine.  In  the  latter  case  the 
engine  might  well  be  considered  a  reducing  valve,  and  the 
steam  used  thereby  not  considered  as  having  any  value 
other  than  for  heating  purposes,  since  practically  the  same 
amount  of  steam  would  have  to  be  supplied  by  the  boilers 
for  heating  purposes  if  the  engine  was  not  used.  In  other 
words,  he  has  not  indicated  whether  or  not  there  would  be 
any  actual  reduction  in  the  coal  bill  through  the  introduc¬ 
tion  of  electric  power. 

In  the  second  place,  he  states  that  the  average  actual  con¬ 
sumption  of  power  at  the  machines  is  40.5  minus  24.6.  or 
15.Q  hp ;  and  since  all  friction  losses  would  be  excluded  by 
an  individual  motor  drive,  the  number  of  hp-hours  per 
month  would  be  16  X  10  X -26.  or  4160  hp-hours,  or  3120 
kw-hours  per  month.  It  will  be  noted,  howev'er.  that  this 
statement  absolutely  neglects  the  efficiency  of  the  motors, 
and  also  all  losses  from  the  meter  to  the  motors,  which 
would  certainly  represent  at  least  15  per  cent  more  power. 
Table  B  shows  that  the  motors  are  not  direct-connected,  and 
therefore  there  would  be  an  additional  loss  of  friction  be¬ 
tween  the  motors  and  the  machines,  which,  with  the  size 
of  pulleys  indicated  in  this  table,  would  certainly  not  be  less 
than  5  per  cent  and  probably  would  be  more.  These  addi¬ 
tions  make  a  total  {lower  required  at  lea.st  20  per  cent 
greater  than  that  given,  thereby  making  the  kw-hours  per 
month  3792  instead  of  3120. 

Still  further,  so  far  as  I  can  .see.  no  allowance  is  made 
for  the  fixed  charges  on  the  difference  between  cost  of  the 
original  installation  and  what  it  could  be  sold  for,  which 
naturally  would  have  to  be  added  to  the  cost  in  case  electric 
drives  were  installed. 

In  other  words,  the  writer  of  the  article  neglects  a  num¬ 
ber  of  items  of  very  considerable  importance  which  should 
enter  into  the  analysis  of  a  case  such  as  he  considers. 

Boston,  Mass.  Henry  D.  Jackson. 


Regulation  of  Transformers  and  Transmission  Lines. 


To  the  Editor  of  Electrical  World: 

Sir: — I  have  read  with  interest  the  article  of  Mr.  H. 
Bewlay  in  the  Sept.  9  issue  entitled  “A  Semi-graphical 
Method  for  Determining  the  Regulation  of  Transformers 
and  Transmission  Lines.” 

The  problem  as  applied  to  transmission  lines  has  been 
.solved  in  a  manner  very  similar  to  that  described  in  an 
article  with  chart  on  “Chart  for  the  Calculation  of  the  Size 
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of  Copper  Conductors  in  Transmission  Lines"  by  the 
writer,  and  can  be  found  in  the  Electrical  World  of  Jan.  2, 
1909.  '1  he  method  outlined  in  Mr.  Bewlay’s  paper  is  semi- 
graphical,  w'hile  the  one  in  the  article  referred  to  is  entirely 
a  graphical  one  and  does  not  involve  the  use  of  wire 
constant  tables. 

McGill  University,  Montreal.  L.  A.  Herut. 


Values  and  Depreciation. 

To  the  Editor  of  Electrical  World: 

Sir: — Referring  to  Mr.  .Xutting’s  reply  to  my  criticism 
of  his  article  in  your  issue  of  Aug.  3,  it  is  refreshing  to 
observe  the  cosmic  comprehensiveness  which  the  gentle¬ 
man  from  Wisconsin  gives  to  the  word  z'aluc.  He  says 
that  “those  who  have  had  occasion  to  think  broadly  upon 
the  meaning  of  this  word  will  agree  with  me  that  it  may 
mean  almost  anything  reasonable,  depending  upon  the  cir¬ 
cumstances."  ....  It  is  gratifying  to  have  the  language 
enriched  by  such  a  useful  word!  Lhifortnnately.  the  great 
])olitical  economists  arc  not  so  generous  as  Mr.  Xutting.  as 
they  seem  to  have  agreed  to  restrict  the  use  of  the  word 
“value”  to  one  specific  meaning.  Thus,  John  Stuart  Mil! 
said:  “The  word  ‘value,’  when  used  without  adjunct, 
always  means,  in  political  economy,  value  in  exchange." 
He  added:  “'I'he  value  of  a  thing  is  what  it  will  e.xchange 
for.”  Bastiat  said :  “Value  is  the  relation  of  two  services 
exchanged.”  C.  H.  Chase  said:  “The  value  of  an  object  or 
service  is  its  power  in  exchange  for  other  services  or 

objects  of  desire . While  utility,  as  the  objective 

side  of  a  relation,  is  fixed  invariably  in  the  properties  of 
an  object,  which  make  it  capable  of  satisfying  wants, 
value  attaches  to  the  object  because  of  satisfying  wants 
which  the  object  bears  to  other  objects  and  because  of  the 
relations  which  it  bears  to  man  individually  and  collec¬ 
tively." 

.Alexander  Del  Mar.  whom  C.  H.  Chase  refers  to  as  “the 
most  exhaustive  and  painstaking  of  all  modern  writers  on 
monetary  subjects,"  said:  “Value  may,  for  the  present,  be 
regarded  as  a  numerical  relation  which  involves  the  un¬ 
known  ratio  between  the  demand  and  supply  of  a  service 
or  commodity  at  a  given  time  and  place,  as  opposed  to  the 
unknown  ratio  between  the  demand  and  supply  of  another 


service  or  commodity  at  the  same  place  and  time,  and  by 
comparison  and  analogy^  it  extends  to  and  between  all 
services  and  commodities.”  Further,  he  says:  “Worth  (or 
utility)  comprises  a  number  of  attributes,  value  comprises 
none.  Worth  appears  in  the  isolated  state,  value  only  in 
the  social.  Worth  cannot  he  measured  by  money — value 
can.” 

C.  H.  Chase,  whose  definition  of  value  was  given  above, 
said:  “Money  is  an  instrument,  created  by  custom  or  law. 
which  serves  as  a  medium  of  exchange,  a  measure  of  value 
and  a  standard  of  value.”  J.  S.  Mill  uses  similar  language. 
In  fact,  the  same  idea  was  familiar  to  Aristotle,  who  said: 
“The  function  of  money  is  to.  measure  value.” 

Mr.  Xutting  and  Mr.  Floy  do  not  believe  all  this,  for  they 
Ijoth  try  to  measure  utility  in  money,  and  Mr.  Xutting  very 
plainly  avows  that  he  does  not  believe  that  a  measure  has 
to  have  the  same  physical  dimensions  as  the  (juantity  it 
measure.s.  He  measures  weight  with  a  yardstick,  and  it  is 
hard  to  see  what  restrains  him  from  measuring  tem])era- 
ture  with  a  pint  pot.  Comment  on  this  would  seem  unneces¬ 
sary,  were  it  not  for  the  fact  that  it  is  too  common  to  find 
engineers  falling  into  this  unscientific  procedure,  thereby 
exposing  the  profession  to  ridicule.  To  those  who  do  not 
see  the  absurdity  of  measuring  a  quantity  of  many  dimen¬ 
sions.  like  utility,  by  means  of  a  unit,  like  money,  which 
has  the  dimensions  of  a  number,  the  following  questions 
may  make  a  stronger  ajipeal : 

How  do  you  estimate  the  utility  “in  dollars"  of  any 
object?  Do  you  not  have  to  forget  the  utility  and  consider 
an  e.xchange  before  yon  can  make  the  estimate,  thereby 
making  your  estimate,  not  of  utility,  but  of  value?  Thus, 
can  anyone  say  how  many  dollars  useful  is  a  ton  of  coal? 

Is  there  any  direct  relation  between  ‘‘utility  in  dollars” 
and  value  in  dollars?  If  so.  how  is  it  that  coal  is  more 
useful  in  Xew  York  than  in  Los  .Angeles,  but  costs  more 
in  the  latter  city?  If  not.  why  do  Mr.  Xutting  and  Mr. 
I'loy  assume  that  there  is  a  direct  relation  between  utility 
and  value? 

The  fact  is  that  Mr.  Xutting’s  curve  has  nothing  what¬ 
ever  to  do  with  depreciation.  Depreciation  is  a  lessening 
of  value — that  is.  a  lessening  of  power  in  exchange.  A 
curve  of  utility  is  of  not  the  slightest  use  in  estimating 
depreciation. 

Xcv  York.  Wii.i.i A.M  .\.  Dei,  Mar. 
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Generators,  Motors  and  Transformers. 

Generators  for  Lighting  Automobiles. — An  illustrated  de¬ 
scription  of  the  “Magician”  generator  for  car  lighting.  The 
machine  consists  of  a  shunt-wound  generator  whose  arma¬ 
ture  can  be  driven  by  the  car  engine  by  any  convenient 
method.  The  special  feature  of  the  machine  is  that  its  field 
magnets  are  capable  of  rotation  through  a  fraction  of  a 
whole  revolution.  Moreover,  the  brushes  are  attached  to 
the  field  magnets  so  that  they  also  rotate  at  the  same  time. 
The  commutator  is  L-shaped  in  section,  the  brushes  being 
in  contact  with  the  horizontal  portion.  Pressing  against  the 
vertical  portion  is  a  third  brush  which  is  connected  to  one 
end  of  the  shunt  winding,  the  other  end  being  connected  to 
one  of  the  first-mentioned  brushe.s.  It  is  obvious  that  the 
emf  generated  by  the  dynamo  will  now  depend  not  only 
on  the  speed,  but  also  on  the  position  of  what  may  be  called 
the  third  brush  with  relation  to  the  others,  since  the  magni¬ 
tude  of  the  exciting  current  depends  on  this  position.  At¬ 
tached  to  the  fixed  framework  is  a  C  spring  of  ribbon  steel 
(a  in  Fig.  i).  This  carries  a  copper  contact  piece  of  delta 
section  about  i  in.  long  (b).  .Attached  to  the  framework 
of  the  field  magnets  is  a  grooved  roller  c  whose  halves 


are,  however,  insulated  from  each  other  in  a  direction 
perpendicular  to  their  axes.  Hence,  when  the  field  magnets 
move  so  as  to  bring  the  roller  into  contact  with  the  delta¬ 
shaped  copper  the  two  halves  are  connected  electrically 
and  the  device,  therefore,  acts  as  an  automatic  switch. 
This  switch  is  in  series  with  the  main  circuit.  1  f  the  ma¬ 
chine  is  at  rest  the  lamps  are  supplied  by  the  accumulators 
alone,  because  normally  the  automatic  switch  is  open.  Di¬ 
rectly  it  is  started  the  fields  are  excited  and  there  exists  a 
tendency  for  them  to  be  dragged  round  with  the  armature 
owhig  to  the  magnetic  torque.  They  are.  however,  pre-i 
vented  from  moving  at  once  by  a  spring.  Ultimately,  the 
torque  exceeds  the  tension  of  the  spring  and  the  magnets 
move  round  through  a  small  angle,  closing  the  automatic 
switch.  It  will  be  ob.served  that  the  instant  when  this 
occurs  depends  upon  the  value  of  the  torque;  this  latter 
depends  upon  the  strength  of  the  magnetic  field,  and  con¬ 
sequently  upon  the  position  of  the  third  brush.  Hence  by 
adjusting  the  position  of  this  brush  the  speed  and  emf  at 
which  the  generator  shall  be  cut  in  or  out  of  circuit  can  be 
nicely  determined.  The  third  brush  is  carried  on  a  clamp¬ 
ing  sheave.  If,  now,  the  speed  increases,  the  tendency  is 
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for  the  emf  to  rise;  this  increases  the  field  current  and 
thereby  raises  the  torque.  The  result  is  that  the  field  mag¬ 
nets  move  a  little  further  round,  thus  altering  the  relative 
positions  of  the  two  field  brushes,  thereby  decreasing  the 
difference  of  potential  across  the  field  circuit,  reducing  the 


Fig.  1 — General  Arrangement  of  Dynamo. 

excitation  and  bringing  the  emf  back  again  to  its  original 
value.  In  this  way  the  emf  can  be  kept  constant  over  a 
very  large  speed  range.  In  an  actual  demonstration  the 
generator  cut  in  at  800  r.p.m.  and  from  that  speed  to  2100 
r.p.m.  there  was  not  more  than  a  5-per-cent  variation,  as  in¬ 
dicated  by  the  voltmeter,  the  lamps  and  accumulators  being 
in  parallel.  Directly  the  speed  fell  to  800  r.p.m.  again  the 
generator  was  cut  out  of  circuit  automatically,  thus  avoid¬ 
ing  any  discharge  from  the  cells  through  the  armature  coils. 
The  diagram  of  the  connections  is  given  in  Fig.  2.  When 
short-circuited  the  field  cores  are  rocked  back  by  the  spring 
and  the  automatic  cut-out  opened ;  this  allows  the  field  mag¬ 
netism  to  build  up  again,  the  magnets  are  once  more  dragged 
round  and  the  generator  is  cut  in  circuit.  If  the  short- 
circuit  still  exists  this  operation  is  repeated.  This  indicates 
to  the  operator  that  something  is  wrong.  If  the  generator 
is  connected  wrongly  to  the  cells  the  magnets  rock  back 
and  thereby  cut  the  generator  out  of  circuit.  Almost  im¬ 


mediately,  however,  the  direction  of  the  emf  in  the  armature 
is  reversed  the  field  magnetism  builds  up  and  the  machine 
is  cut  in  circuit  again,  this  time,  of  course,  with  opposite 
polarity. — Fond.  Electrician,  Sept.  i. 

Xickcl  Steel. — E.  COLVER-CiL.VUERT  AND  S.  HiLPERT. — A 


paper  presented  before  the  Iron  and  Steel  Institute.  The 
authors  give  an  account  of  a  number  of  tests  they  have 
made  on  various  alloys  of  nickel  steel.  The  magnetic  in¬ 
vestigations  were  carried  out  with  a  Du  Bois  magnetic 
precision  balance,  the  material  being  heated  in  an  electric 
furnace,  while  alcohol  or  petrol  ether  cooled  with  liquid  air 
was  used  for  the  lower  temperatures.  The  following  con¬ 
clusions  are  drawn  from  these  experiments:  A  5-per-cent 
nickel  steel  is  hardest  (magnetically)  when  quenched  in  the 
neighborhood  of  900  deg.  C.  Quenching  from  higher  tem¬ 
peratures  results  in  a  softer  material.  The  changes  which 
occur  during  the  thermal  treatment  of  a  25-per-cent  nickel- 
iron  alloy  are  of  a  far  more  complicated  nature  than  has 
previously  been  thought.  At  high  temperatures  there  prob¬ 
ably  exists  a  product  which  may  be  preserved  by  rapid 
quenching  and  is  then  strongly  magnetic  and  persists  to  the 
temperature  of  liquid  air.  This  product  does  not  exist  in 
the  region  between  about  600  deg.  C.  and  900  deg.  C.,  but 
another  which  is  also  magnetic  can  possibly  occur  at  about 
300  deg.  C.  There  is  very  little  connection  between  the 
magnetic  properties  and  metallographic  structures.  There 
is  no  sharp,  magnetic  change  point  for  this  alloy  below  zero, 
but  the  permeability  gradually  increases  as  the  temperature 
decreases  from  about  — 50  deg.  C.  to  — 180  deg.  C.  The 
magnetic  properties  of  a  33-per-cent  nickel-iron  alloy  are 
only  very  slightly  affected  by  thermal  treatment.  Despite 
the  gamma-iron  structures  produced  on  this  steel  by  the 
more  general  etching  media  it  is  strongly  magnetic  and 
soft.  There  is  no  connection  between  magnetic  properties 
and  micro-structure.  There  is  no  evidence  that  if  gamma- 
iron  exists  it  is  non-magnetic.  The  micro-structures  of 
commercial  nickel  steels  are  practically  the  same  as  those 
of  meteoric  iron. — Lond.  Electrician,  Aug.  25. 

Synchronous  Reactance. — J.  Rezei.man. — In  the  opera¬ 
tion  of  alternators  in  parallel  when  driven  by  variable- 
torque  engines  the  movement  is  not  uniform  and  resonance 
l)henomena  are  produced,  causing  more  or  less  important 
oscillations.  The  author  investigates  the  part  which  is 
played  in  these  phenomena  by  synchronous  reactance.  The 
subject  is  discussed  with  special  reference  to  various  con¬ 
structions  of  poles  and  the  influence  of  saturation  is 
analyzed. — La  Lumicrc  Elec.,  July  22. 

Generation,  Transmission  and  Distribution. 

l^olta^e  Drop  of  Three-Phase  Lines. — G.  Markovitch. — 
A  paper  on  the  inductance  and  voltage  drop  of  three-phase 
overhead  lines,  with  special  reference  to  non-balance  sys¬ 
tems.  Special  chapters  are  devoted  to  two  three-phase  lines 
placed  side  by  side  and  to  the  voltage  drop  in  three-phase 
traction  conductors. — La  Lutnierc  Elec.,  Aug.  5. 

Transmission  Systems  in  Austria. — Miethammer. — An 
article  on  the  prospects  of  transmission  systems  supplying 
energy  to  industrial  districts  in  Austria  and  especially  in 
Moravia.  The  prospects  for  plants  in  the  two  large  coal 
deposit  districts  in  Moravia  are  thought  to  be  good.  One 
generating  plant  in  the  Rossitz  coal  field  is  in  course  of 
erection.  It  is  to  be  equipped  with  turbo-alternators  and 
energy  is  to  be  sold  to  the  surrounding  mines  and  towns, 
as  well  as  to  the  city  of  Briinn.  Data  are  also  given  on  the 
Thayatal  water-power  development. — Elek.  Zeit.,  Aug.  24. 

Gas  Producer. — E.  A.  Ai.lcut. — A  paper  read  before  the 
(British)  Institution  of  Mechanical  Engineers.  The  author’s 
investigations,  which  were  made  on  a  small  gas  producer, 
were  mainly  with  the  object  of  determining  the  effect  on 
its  efficiency  of  varying  proportions  of  steam.  His  results 
are  compared  with  those  of  Bone  and  Wheeler.  The 
efficiency  was  found  to  be  proportional  to  the  ratio  of 
oxygen  in  steam  to  oxygen  in  air,  up  to  a  ratio  of  0.65,  after 
which  it  bends  sharply  and  becomes  inversely  proportional 
to  that  ratio.  The  down  grade  of  the  curve  is  almost  exact¬ 
ly  parallel  to  the  results  obtained  by  Bone  and  Wheeler.  It 
appears  from  this  that  the  increased  supply  of  steam  beyond 
the  point  of  maximum  efficiency  causes  a  decrease  in  effi- 
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ciency  proportional  to  the  ratio  of  oxygen  in  steam  to 
oxygen  in  air.  This  decrease,  in  the  case  of  these  two  pro¬ 
ducers,  is  the  same  for  equal  rises  in  the  value  of  the  ratio. 
Whether  this  also  holds  for  other  producers  can  only  be 
determined  by  further  investigation,  but  the  fact  that  it  is 
the  same  for  two  producers  that  are  so  different  as  these  are 
appears  to  be  significant. — Lond.  Electrician,  Aug.  18. 

Traction. 

Electric  Traction  on  Main  Railroads. — Gleichmann. — 
The  first  part  of  his  long  illustrated  lecture  presented  be¬ 
fore  the  German  Association  of  Electrical  Engineers  on 
electric  traction  on  main  railroads,  with  special  reference 
to  developments  in  Germany. — Elek.  Zeit.,  Aug.  31. 

Installations,  Systems  and  Appliances. 

Glasgow. — An  abstract  of  last  year’s  financial  results  of 
the  municipal  electricity  station  of  Glasgow.  While  the 
revenue  increased  by  $72,830,  the  working  expenses  in¬ 
creased  by  only  $20,545.  The  total  number  of  kw-hours 
sold  was  40,823,000,  representing  an  increase  of  5,827,000 
kw-hours.  The  total  cost  per  kw-hour  sold  (including 
capital  charges)  was  2.46  cents,  as  against  2.66  cents  last 
year,  which  is  a  reduction  of  0.2  cent.  The  following 
classification  is  given  of  the  number  of  private  consumers 
and  their  consumption,  the  figures  in  parentheses  being  the 
numbers  of  consumers  last  year: 


Number,  ' 

Consump¬ 

tion, 

Kw-hours. 

Consumers  under  1  hour  of  maximum  demand . . 
Consumers  under  2  hours  of  maximum  demand . 
Consumers  under  3  hours  of  maximum  demand . 
Consumers  under  4  hours  of  maximum  demand . 
Consumers  under  5  hours  of  maximum  demand . 

3,716 

2,962 

1,661 

791 

348 

(3,537) 

(2,919)1 

(1.S45) 

(695) 

(305) 

778,538 

2,504,041 

2,187,929 

1,476,868 

1,203,799 

Consumers  over  5  hours  of  maximum  demand.. . 

Theaters,  halls  and  schools . 

Special . 

Domestic  consumers  and  churches . 

Power . 

396 
308 
124 
:  6,895 
2,936 

(375) 

(289); 

(102); 

(6,417)1 

(2,630)1 

2,484,040 

1,246,228 

1,714,695 

1,657,463 

23,523,863 

Heating . 

583 

(340)| 

286,076 

20,720 

(19,154)[39,063,540 

The  increase  of  heating  customers  is  pointed  out.  This  is 
probably  due  to  the  scheme,  which  came  into  operation  in 
October  last,  whereby  domestic  consumers  can  obtain  a 
supply  of  energy  for  cooking,  heating,  etc.,  at  2  cents  per 
kw-houi*  without  separate  wiring.  The  electricity  commit¬ 
tee  states  that  this  scheme  has  been  adopted  with  favor¬ 
able  results.  The  number  of  consumers  already  benefiting 
by  this  scheme  is  300. — Lond.  Electrician,  Sept.  10. 

Central-Station  Operation. — J.  Reyval. — An  illustrated 
review  of  several  recent  papers  referring  to  central-station 
operation.  The  first  is  a  paper  by  Barbillion  on  the  different 
methods  of  regulation  of  hydraulic-turbine-driven  gen¬ 
erators.  In  the  next  instalment  is  reviewed  a  paper  by 
de  Bousquet,  emphasizing  .strongly  the  great  advantages  of 
the  Diesel  oil  engine  for  central  stations.  In  the  last  in¬ 
stalment  a  paper  by  Howard  on  the  Diesel  engine  is 
abstracted,  as  well  as  a  paper  by  Norberg  Schulz  on  the 
influence  of  the  rates  for  energy  on  the  financial  results  of 
central  stations.  These  papers  have  already  been  abstracted 
in  the  Digest. — La  Lutnicre  Elec.,  July  22,  29  and  Aug.  5. 

Electrophysics  and  Magnetism. 

Energy  Losses  in  Dielectrics. — In  last  year’s  report  of 
the  Reichsanstalt  it  is  mentioned  that  a  series  of  tests  was 
carried  out  on  plates  of  insulating  material  to  determine  the 
energy  losses  in  dielectrics.  About  ten  such  plates  were 
interspersed  with  copper  foil,  the  whole  making  up  a  con¬ 
denser,  C„  with  a  capacity  of  from  0.004  to  0.07  mfd. 
(Fig.  3).  This  was  connected  in  a  Wheatstone  bridge,  as 
shown  in  the  accompanying  diagram,  C,  being  a  variable- 
capacity  air  condenser  which  was  connected  in  series  with 


a  resistor  of  adjustable  resistance.  From  the  capacity  of 
the  condenser  C,,  the  resistance  of  the  resistor  p,  and  the 
frequency,  the  angle  by  which  the  voltage  and  current  in 
the  condenser  C^  differed  from  90  deg.  could  be  determined. 


Fig.  3 — Connections  for  Testing  Dielectrics. 


Tests  were  carried  out  on  this  arrangement  for  frequencies 
between  9  and  2000  cycles  per  second,  and  it  was  found  that 
the  variation  in  capacity  in  the  case  of  some  substances  was 
dependent  to  only  a  slight  extent  on  the  frequency,  while  in 
other  cases  the  variation  was  considerable.  Sometimes  the 
phase  difference  also  depended  on  the  voltage  used,  but  not 
aflways.  These  researches  are  being  continued. — Lond. 
Electrician,  Sept.  i. 

Electrochemistry  and  Batteries. 

Sulphated  Storage  Cells. — G.  A.  Perley. — If  a  lead  accu¬ 
mulator  is  neglected  sufficiently  the  final  outcome  is  the 
formation  of  white-lead  sulphate  over  the  surface  of  the 
plates,  while  the  capacity  of  the  cell  drops  toward  or  to 
zero.  The  author  discusses  the  best  method  of  treating 
such  cells,  and  reaches  the  following  conclusions,  which 
appear  to  be  of  practical  value.  A  badly  sulphated  cell  can 
be  restored  by  charging  at  the  normal  rate  in  a  sodium- 
sulphate  solution.  It  is  desirable,  but  not  necessary,  to  use 
lead  dummies  outside  the  end  plates.  A  concentration  of 
about  200  grams  Na^SOjoH^O  per  liter  is  recommended, 
but  the  concentration  can  be  varied  within  very  wide  limits. 
It  is  essential  to  the  life  of  the  cell  that  the  sodium  sulphate 
should  meet  the  requirements  as  to  purity  which  are  laid 
down  for  battery  acid.  A  very  badly  sulphated  cell  can  be 
restored  by  about  sixty  hours’  charge  at  normal  rate.  The 
cost  of  electrical  energy  to  restore  a  40-amp-hour  cell  should 
not  exceed  ten  cents.  Since  sodium  sulphate  is  not  dele¬ 
terious  to  the  cell,  it  is  not  neces.sary  that  the  sulphate  solu¬ 
tion  should  be  washed  completely  out  of  the  pores  of  the 
plates.  It  has  been  stated  by  others  that  a  cell  can  be 
restored  by  charging  half  of  the  normal  rate  for  a  long 
time  in  the  regular  battery  acid,  but  it  seems  probable  that 
the  time  and  electrical  energy  required  would  be  excessive 
in  the  case  of  very  badly  sulphated  cells. — Jour.  Phys. 
Chem.,  Vol.  15,  No.  5,  May. 

Units,  Measurements  and  Instruments. 

Resistor  of  Variable  High  Resistance. — F.  A.  Aust. — A 
description  of  a  resistor  of  variable  high  resistance  of  India 


ink  on  paper.  The  arrangement  is  shown  in  Fig.  4.  A 
strip  of  strong  drawing  paper  of  3  by  45  cm  size  is 
stretched  between  two  insulated  holders  C  and  D.  The 
India  ink  is  put  on  the  paper  in  the  form  of  longitudinal 
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strips  of  different  length,  the  paper  being  saturated  with 
ink  at  its  low-resistance  end,  while  the  resistance  toward 
the  other  end  increases  rapidly  more  and  more.  The  ends 
of  the  paper  are  held  between  brass  plates.  5  is  a  sliding 
contact  which  moves  on  the  two  rods  F  and  G.  The  paper 
passes  over  two  glass  rods  /  and  J  and  below  the  brass  rod 
//.  With  this  arrangement  the  resistance  can  be  varied 
from  o.oi  megohm  to  20,000  megohms.  But  it  is  easy  to 
push  the  higher  limit  further  up.  The  author  uses  Higgins’ 
waterproof  ink.  This  may  also  be  u.sed  for  making  auxiliary 
standards  of  large  resistance.  Heavy  drawing  paper, 
several  times  impregnated  with  India  ink,  when  dried,  rep¬ 
resents  a  resistor  of  rather  constant  resistance.  A  strip  of 
paper  of  2  by  10  cm  size  with  five  layers  of  India  ink, 
provided,  while  still  wet,  with  two  terminals  of  tinfoil,  has 
a  resistance  of  about  i  megohm. — Pliys.  Zcit.,  Sept.  l. 

Miscellaneous. 

Insulating  Material. — A  note  on  a  recent  British  patent 
(5167,  Aug.  24,  1911)  of  the  British  Thomson-Houston 
Company  (General  Electric  Company  of  this  country).  A 
hard  and  tough  material  with  a  high  insulating  power  is 
obtained  by  treating  paper  or  other  material  with  a  liquid 
condensation  product.  This  is  formed  by  the  reaction  be- 


New  Apparatus  and  Appliances 


ELECTRICALLY  SELF-CRANKING  GASOLINE 
AUTOMOBILE. 


The  electrical  generator  with  which  the  1912  Cadillac 
gasoline  automobile  is  equipped  serves  not  only  to  supply 
energy  for  the  lamps  and  for  igniting  the  engine,  but  can 
also  be  pressed  into  use  as  a  motor,  taking  energy  from 
the  battery  to  start  the  engine  in  lieu  of  the  usual  laborious 
cranking  operation,  thus  permitting  a  saving  of  time  and 
effort  that  will  appeal  to  owners  and  drivers  of  cars. 

As  is  customary  with  automobile  lighting  systems,  the 
generator  when  in  operation  charges  a  storage  battery, 
which  is  automatically  cut  in  to  energize  the  lamps  when 
the  generator  speed  falls  below  300  r.p.m.  required  to  pro- 
cluce  the  lamp  pressure.  The  80  amp-hour  battery  is  thus  , 
kept  charged  at  all  times  and  supplies  the  lamps  when  the 
car  is  standing  still.  Its  energy  is  also  available  to  operate 
the  generator  as  a  motor  for  turning  over  the  engine  pre¬ 
liminary  to  starting  it. 

To  start  the  engine,  the  operator  after  taking  his  seat  in 
the  car,  simply  retards  the  spark  lever  and  pushes  forward 
on  the  clutch  pedal.  This  automatically  engages  a  gear  of 
the  electric  motor  with  gear  teeth  in  the  flywheel  of  the 
engine,  causing  the  latter  to  “turn  over,”  thereby  producing 
the  same  effect  as  by  the  old  method  of  cranking.  .4s  soon 
as  the  engine  takes  in  charges  of  gas  from  the  carburetor 
and  commences  to  run  on  its  own  power  the  operator  re¬ 
leases  the  pressure  on  the  clutch  pedal,  the  electric  motor 
gear  disengages  its  connection  with  the  flywheel,  and  the 
car  is  ready  to  be  driven.  The  electric  motor  then  again 
becomes  a  dynamo  or  generator,  and  its  energy  is  devoted 
to  the  purposes  of  ignition  and  of  charging  the  storage 
ing  bells,  operating  annunciators,  buzzers,  burglar  alarms  battery. 

and  small  toys.  The  type  A  transformer  illustrated  fur-  Practical  tests  have  shown  that  the  storage  battery  is  of 
nishes  6  volts  at  its  secondaries.  The  X’ictor  type  B  de-  sufficient  capacity  to  operate  the  starting  device  and  “turn 
vice  has  three  tops,  so  that  6  volts,  10  volts  and  16  volts  over”  the  engine  in  about  twenty  minutes,  although  it 
can  be  obtained  if  desired  for  operating  a  larger  number  has  been  found  in  practice  that  it  seldom  requires  more 
of  bells  or  buzzers.  The  transformers  are  well  finished  and  than  a  second  or  two.  ^  .  j 

durable  and  present  such  extremely  low  core  losses  that  To  guard  against  accident  to  the  generator  system  the 
the  slight  e.xciting  current  taken  will  not  actuate  the  ordi-  car  is  equipped  with  an  auxiliary  ignition  outfit  energized 
nary  meter.  from  dry  batteries. 


BELL-RINGING  TRANSFORMER. 


'faking  the  jilace  of  batteries  for  operating  doorbells, 
bell-ringing  transformers  furnish  uninterrupted  and  inex¬ 
pensive  service,  avoiding  the  annoyances  of  bells  being  out 
of  order,  as  is  .so  freipiently  the  case  in  household  installa¬ 
tions. 

'File  accompanying  illu.stration  shows  a  new  bell-ringing 
transformer  recently  brought  out  by  the  Victor  Electric 
('ompany,  Jackson  Boulevard  and  Rohey  Street,  Chicago. 
'I'his  device,  connected  across  the  iio-volt  alternating-cur¬ 
rent  lighting  circuit,  supplies  low-voltage  energy  for  ring- 


Bell-Ringing  Transformer. 


tween  phenolic  bodies  and  aldehydes.  Sheets  of  a  soft  ab¬ 
sorbent  paper  are  soaked  in  the  liquid,  and  when  they  are 
thoroughly  impregnated  they  are  withdrawn,  drained  and 
dried  in  air.  A  number  of  these  sheets  are  then  subjected  to 
a  heat  treatment  under  a  pressure  of  from  1000  to  1500  lb. 
per  square  inch.  .4sbestos  fiber  and  Portland  cement  or 
plaster  of  Paris  can  be  treated  in  the  same  way. — Lond. 
Elec.  Engineering,  Aug.  31. 


Book  Review. 


The  Theory  of  Electrons.  By  H.  A.  Lorentz.  Leipzig: 

B.  G.  Teubner.  332  pages,  illus. 

This  volume  contains  and  sets  forth  a  course  of  lectures 
delivered  by  Professor  Lorentz  at  Columbia  University, 
New  York,  in  1906.  It  is  an  advanced  mathematical  trea¬ 
tise  on  the  theory  of  electrons  and  on  the  application  of 
that  theory  to  the  phenomena  of  light  and  radiant  heat,  in¬ 
cluding  the  Zeeman  effect,  Boltzmann’s  law,  Fresnel’s  co¬ 
efficient  and  Michelson’s  experiment.  As  a  pioneer  treatise 
in  a  very  superficially  explored  and  recondite  region  of 
mathematical  physics  the  book  has  no  equal  at  present. 


September  23,  1911. 
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NEW  TYPES  OF  METAL-FILAMENT  LAMPS. 


For  some  months  past  the  development  laboratories  of 
the  National  Electric  Lamp  Association,  as  well  as  the 
laboratories  and  factories  of  numerous  American  lamp 
companies,  have  been  working  on  the  new  types  of  drawn- 
wire  filament  lamp,  investigating  the  effects  of  various 
bulb  shapes  and  filament  mountings  on  the  performance  of 
experimental  lamps,  and  finally  the  designs  have  been 
brought  to  such  a  satisfactory  point,  as  shown  by  test,  that 
the  manufacturers  feel  sure  of  the  quality  of  the  commer¬ 
cial  product. 

Two  of  the  new  lamps  are  extensions  of  the  present  100- 
volt  to  125-volt  multiple  group,  while  the  remainder  com¬ 
prise  a  separate  group  intended  primarily  for  electric- 
vehicle  service. 

For  show-window  lighting,  where  trough-shaped  re¬ 
flectors  are  used  behind  the  sashes ;  for  the  lighting  of 
display-case  interiors,  and  also  for  outdoor  sign  and  bill¬ 
board  illumination  by  a  single  horizontal  row  of  units 
placed  high,  with  reflectors  to  direct  the  rays  downward 
obliquely,  a  25-watt  lamp  in  a  tubular  bulb  has  been  de¬ 
veloped,  being  the  first  metal-filament  lamp  with  a  cylin¬ 
drical  bulb  to  be  placed  upon  the  American  market  for 
operation  in  multiple  on  circuits  of  from  100  volts  to  125 
volts.  The  25-vvatt.  loo-volt  to  125-volt  tubular  lamp,  which 
is  fitted  with  the  standard  ^  Edison  base,  has  an  outside 


As  in  the  case  of  the  tubular,  the  small  round-bulb  lamp 
has  been  made  commercially  possible  by  the  greater  flexi¬ 
bility  of  mount  design  permissible  with  drawn-wire  con¬ 
struction. 

Prior  to  the  introduction  of  the  two  new  25-watt  types 


25-Watt  Tubular  Metal-Filament  Lamp. 

above  discussed  there  were  already  two  distinct  bulb  shapes 
in  which  25-watt  high-efficiency  metal-filament  lamps  could 
be  obtained.  There  are  now,  therefore,  four  such  standard 
bulbs — one  pear-shaped,  one  tubular,  one  large  round  and 
Prior  to  the  introduction  of  the  two  new  25-watt  types 


TABLE 

I. — 25-WATT,  IOO-I25- 

-VOLT  LAMPS. 

Designation. 

EFFICIENCY. 

Actual 

Total 

Watts. 

1 

1 

Mean 

Horizontal 

Candle- 

Power. 

Ratio  of 
Horizontal 
to  Spherical 
Candle-Power. 

1 

Total 
,  Lumens. 

Lumens 
per  Watt. 

Bulb 

Diameter, 

Inches. 

Length 
Over  All, 
Inches. 

Rating. 

Watts  per 
Mean  Hori-  | 
zontal  Can¬ 
dle-Power. 

High 

1  ..It 

2.1.0 

19.1 

187 

7.48 

Pear-shaped . 

M^ium 

1  1.37 

24.2 

17.7 

.78 

173 

7.16 

2  §4 

5  H 

Low 

i  1.43 

23.4 

16.4 

160 

6.85 

High 

1.31 

25.0 

19.1 

187 

7.48 

Tubular . 

M^ium 

1.37 

24.2 

17.7 

.78 

173 

7.16 

1  H 

1  ^ 

i 

Low 

1.43 

23.4 

16.4 

160 

6.85 

High 

1  .31 

25  .0 

19.1 

190 

7.58 

Small  round . ' 

M^ium 

1.37 

24.2 

17.7 

.79 

176 

7.25 

3  ^ 

Low 

1.43 

23.4 

16.4 

162 

6.94 

High 

1.31 

25.0 

19.1 

187 

7.48 

Larfte  round . i 

Medium 

1  .37 

24  2 

17.7 

.78 

173 

7.16 

3  'h 

4^ 

i 

Low 

1.43 

23.4 

16.4 

160 

6.85 

•  diameter  of  in.  and  a  length  of  5^  in.  A  bulb  of  this 
same  diameter  and  length  has  been  used  for  several  years 
in  the  manufacture  of  carbon  tubular  (sometimes  called 
‘‘bunghole”)  lamps,  and  is  still  used  for  carbon  tubulars 
in  the  30-watt  and  60-watt  ratings.  The  bulb  of  the  new 
lamp  has  16  per  cent  less  radiation  impinging  on  its  inner 
surface  than  the  30-watt  carbon  and  hence  does  not  get 
as  hot  as  the  latter,  although  it  gives  117  per  cent  more 
lumens  of  light  owing  to  its  greater  efficiency  (7.48  jumens 
per  watt  as  against  2.86  for  the  30-watt  carbon). 

Another  new  type  is  the  25-watt,  100- 125-volt  lamp  in 
a  round  bulb  only  2  5/16  in.  in  diameter.  A  demand  has 
long  existed,  particularly  in  the  lighting  of  hotels,  first- 
class  residences  and  theaters,  and  wherever  decorative 
lighting  is  in  vogue,  for  a  high-efficiency  lamp  in  a  smaller 
round  bulb  than  has  heretofore  been  obtainable  in  standard 
voltages.  Where  a  large  metal-filament  lamp  is  used  as 
the  main  source  of  illumination  and  surrounded  by  a  num¬ 
ber  of  small  round-bulb  carbon  lamps  burning  at  a  much 
lower  efficiency,  the  joint  effect  of  the  yellow  and  the  white 
light  is  not  pleasing  and  tends  to  neutralize  the  artistic 
appearance  which  the  smaller  lamps  were  intended  to 
create.  The  new  lamp  renders  it  possible  to  use  the 
2  5/16-in.  round  25-watt  metal-filament  lamps  and  to  have 
all  the  filaments  burning  at  practically  the  same  color. 


in  time,  because  of  its  compactness,  supersede  the  large 
to  a  considerable  extent.  The  total  life  of  the  tubular  and 
small  round  types  is  about  50  per  cent  of  that  of  the  other 
two  types.  Data  on  all  four  types  are  given  in  Table  I. 

-\n  entirely  new  schedule  of  high-efficiency  lamps  has 
been  drawn  up  for  electric-vehicle  service.  At  first  the  only 


T.VBLE  II. - LAMPS  FOK  ELECTRIC-VEHICLE  SERVICE. 


1 

Voltage 

Range. 

Bulb 

Dia¬ 

meter. 

Inches 

Length 

Over  All,,  Total 
Inches,  Watts, 
hdison 

Base. 

1 

i 

Watts 

per 

Mean 

Horiz. 

Candle- 

Power. 

Ratio 
of  Hori¬ 
zontal  to 
Spherical 
Candle- 
Power. 

Total 

Lumens. 

i 

Lumens 

per 

Watt. 

21  to  65 

ih  1 

f  15 

f  .23 

.81 

124 

8.28 

1 

1  25 

1.23 

.81 

207 

8.28 

21  to  90 

2A 

3)4  1 

r  15 

1.23 

.81 

1 

i  124 

8.28 

1  25 

1.23 

.81 

1  207 

8.28 

lamps  available  for  this  service  had  carbon  filaments  and 
were  of  very  low  efficiency,  from  3.6  watts  to  6.5  watts 
per  candle.  Later  several  of  the  leading  manufacturers  of 
electric  automobiles  experimented  with  tantalum  lamps  and 
some  of  these  made  that  lamp  an  optional  form  of  equip¬ 
ment,  while  one  well-known  company  made  the  tantalum 
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lamp  a  regular  feature  of  its  high-grade  cars.  No  sooner 
had  drawn  tungsten  wire  become  a  commercial  fact  than 
the  electric  automobile  manufacturers  experimented  with 
incandescent  lamps  having  filaments  of  this  wire  in  place 
of  tantalum.  The  present  line  of  electric-vehicle  lamps  is 
really  an  outcome  of  these  preliminary  service  tests,  which 
gave  remarkably  successful  results. 

Lamps  of  the  same  type  are  also  suitable  and  are  being 
used  for  storage-battery  street  cars,  as  on  the  cross-town 
lines  in  New  York.  They  are  made  in  round  bulbs  either 
2  1/16  in.  or  2  5/16  in.  in  diameter  and  come  in  voltages 
ranging  all  the  way  from  21  to  90.  The  wattage  ratings  are 
15  and  25,  corresponding  roughly  to  candle-powers  (at  full 
impressed  voltage)  of  12  and  20  respectively.  In  view  of 
the  fact  that  they  are  not  only  efficient,  but  in  every  way 
strong  enough  to  withstand  the  peculiar  electrical  and  me¬ 
chanical  conditions  of  electric-vehicle  service,  these  lamps 
promise  largely  to  supersede  both  the  tantalum  and  the 
carbon,  except  for  meter-lights  and  tail-lights,  which  are 
generally  of  lower  candle-power  than  is  at  present  obtain¬ 
able  in  the  usual  battery  voltages  with  other  than  carbon 
filaments.  Technical  data  on  the  electric-vehicle  line  are 
given  in  Table  II. 


ELECTRICALLY  DRIVEN  CENTRIFUGAL  PUMPS. 


riie  Goulds  Manufacturing  Company,  Seneca  Falls, 
N.  Y.,  has  placed  on  the  market  a  new  line  of  centrifugal 
pumps  which  are  furnished  in  single-stage,  single-suction, 
and  single-stage,  double-suction  types.  Either  type  may 
be  arranged  for  belt  drive  or  direct  connection  to  an  elec¬ 
tric  motor.  The  single-suction  as  well  as  the  double-suc¬ 
tion  pumps  contain  many  features  which  are  important 
from  an  operating  and  economical  standpoint'.  The  impel¬ 
ler  in  the  single-suction  pump  is  of  the  open  type.  The 
vanes  are  carefully  designed  so  that  the  maximum  effi¬ 
ciency  is  obtained  under  normal  conditions.  The  impeller 
is  accurately  machined  to  minimize  the  clearances  between 
the  impeller  and  the  side  covers.  Although  of  the  single¬ 
suction  type,  which  in  most  ca.ses  means  a  considerable 
amount  of  end  thrust,  the  impeller  in  the  Goulds  pump  is 
designed  in  such  a  manner  that  this  feature  is  eliminated. 
The  stuffing  box,  through  which  the  shaft  passes,  has  a 


Single-Stage,  DouDie-Suction  Centrifugal  Pump. 


removable  shells  lined  with  anti-friction  metal.  The 
stuffing  boxes  are  provided  with  brass  water-sealing  rings. 
The  double-suction  pumps  are  sold  for  heads  up  to  150 
ft.,  while  the  single-suction  pumps  operate  against  maxi¬ 
mum  heads  of  100  ft.  The  illustration  shows  a  view  of  the 
double-suction  pump  with  the  upper  half  of  the  casing 
partially  removed. 


AUTOMATIC  CUT-OUT  HANGER  FOR  ARC  LAMPS. 

In  the  automatic  cut-out  hanger  built  by  the  Thompson 
Hanger  Works,  Cleveland,  Ohio,  the  lamp  cord  is  dead- 
ended  in  the  upper  member  of  the  hanger  and  after  pass¬ 
ing  around  two  4-in.  pulleys  and  a  pulley  attached  to  the 
pole  or  wall  on  a  plane  with  the  hanger  is  brought  to 
ground  and  fastened.  The  feed  wires  are  fastened  to 
binding  posts  in  the  upper  member  of  the  hanger  and  short 
leads  extend  from  the  lamp  to  binding  posts  in  the  lower 
member  of  the  hanger.  When  the  lamp  is  in  its  proper 
position  the  two  members  of  the  hanger  are  electrically 
and  mechanically  in  contact,  the  weight  of  the  lamp  mak¬ 
ing  the  electrical  connection  secure.  A  short,  light  pull 
on  the  lamp  cord  with  an  instant  release  suffices  to  dis¬ 
connect  the  two  members,  and  the  lamp  and  the  lower 
member  descend.  As  the  cord  passes  around  two  pulleys 
and  the  two  portions  of  the  cord  between  the  pulleys  must 
of  necessity  be  parallel  and  in  the  same  plane  when  the 
lamp  is  suspended  freely,  the  two  members  are  brought 


Arc- Lamp  Hanger. 


brass  water-sealing  ring  which  prevents  air  being  drawn  together  with  a  snap  without  possibility  of  reversing  the 
into  the  pump  at  this  point.  The  single-stage,  double-  polarity  of  the  lamp  circuit.  When  the  lamp  is  in  position 
suction  centrifugal  pumps  are  designed  with  a  view  of  all  weight  is  taken  from  the  cord  by  the  hanger  itself  and 
combining  all  mechanical  details  necessary  to  produce  a  when  the  lamp  is  released  in  lowering  the  weight  is  taken 
centrifugal  pump  of  the  very  highest  grade.  The  casing  up  by  the  cord  and  all  electrical  connection  is  broken.  The 
proper  consists  of  two  castings  bolted  together  on  a  hori-  working  parts  of  the  hanger  are  inclosed  in  a  metal  casing 
zontal  joint.  The  purpose  of  dividing  the  casing  is  to  per-  so  as  to  protect  them  from  the  weather.  The  lower  mem- 
mit  quick  and  ready  access  to  the  interior  parts  of  the  ber  is  attached  to  the  lamp  by  a  universal  joint,  permitting 
pump  for  inspection  without  disturbing  the  pipe  connec-  the  lamp  to  swing  freely,  and  the  hanger  is  provided  with  a 
tions.  The  impeller  is  of  the  inclosed  type  and  develops  top  bale  suitable  for  attachment  to  any  horizontal  sup- 
the  highest  efficiency  under  the  conditions  for  which  the  port.  The  hanger  possesses  the  advantage  common  to  all 
pump  is  sold.  The  bearings  are  of  the  ring-oiling  type,  in-  automatic  devices  of  this  type  of  permitting  the  lamp  to 
dependent  of  the  stuffing  boxes,  and  they  are  provided  with  be  trimmed  from  the  street  without  danger  of  shock. 
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ELECTRICAL  WORLD. 


CRUDE-OIL  ENGINE. 

A  recent  test  of  an  Atlas  crude-oil  engine,  made  by  the 
Atlas  Engine  Works,  Indianapolis,  Ind.,  which  was  carried 
out  by  Mr.  C.  E.  Sargent,  of  Chicago,  gave  the  low  con¬ 
sumption  of  less  than  10  gal.  of  crude  oik  per  100  kw-hours 
over  a  wide  range  of  loads.  The  variation  in  speed  between 
the  lightest  load  and  25  per  cent  load  did  not  exceed  2  per 
cent,  and  the  speed  during  the  test  was  uniform  for  any 
constant  load.  Mr.  Sargent  reported  that  the  governor 
showed  a  regulation  not  surpassed  by  the  best  Corliss  en¬ 
gine.  The  engine  was  tested  direct-coupled  to  a  175-kw 
direct-current  generator,  the  speed  being  175  r.p.m. 

The  Atlas  engine  is  of  the  Diesel  type.  There  is  no 
explosive  mixture,  the  crude  oil  being  sprayed  into  air  com¬ 
pressed  in  the  cylinder,  its  combustion  being  gradual. 
There  is  no  ignition  system,  the  temperature  due  to  the 
compression  of  the  air  in  the  cylinder  being  sufficient  to 
consume  the  crude  oil.  The  pressure  and  temperature  in 
the  cylinder  do  not  rise  appreciably  above  those  due  to 
the  compression  of  the  air  on  the  compression  stroke.  The 
impulse  is  consequently  taken  on  and  relieved  gradually, 
the  engine  thus  operating  without  shock.  As  crude  oil 
can  be  purchased  as  low  as  2  cents  per  gallon,  the  economy 
in  the  results  found  by  Mr.  Sargent  is  evident. 


NEW  WATT-HOUR  METERS. 

The  Thomson  watt-hour  meters  having  the  trade  designa¬ 
tion  “Type  I- 10,”  which  have  recently  been  developed  by 
the  General  Electric  Company,  are  designed  for  5-amp  and 
lo-amp,  ioo-i20-volt,  two-wire,  and  200-240-volt,  two-wire 
and  three-wire,  40-cycle,  50-cycle,  60-cycle,  125-cycle  and 
133-cycle  circuits. 

Their  mechanical  and  electrical  design  represents  the 


the  meter  element  from  any  stray  fields  liable  to  be  encoun¬ 
tered  in  ordinary  practice. 

The  rotating  element  consists  of  a  small  aluminum  disk 
mounted  on  a  bronze  shaft.  The  lower  end  of  the  shaft 
carries  a  removable  steel  pivot,  while  the  upper  end  has  a 
worm  for  transmitting  the  motion  of  the  disk  to  the  regis¬ 
tering  mechanism.  The  upper  and  lower  bearings  are  car¬ 
ried  on  an  aluminum  frame  casting,  which  also  supports  the 
magnet  and  registering  mechanism,  thereby  insuring  perma¬ 
nent  alignment.  The  upper  bearing  consists  of  a  steel  pin 
fastened  to  a  removable  brass  plug  and  extending  down 
into  the  rotor  shaft,  which  is  drilled  to  receive  the  same. 
The  lower  bearing  is  a  selected  Oriental  sapphire  mounted 
in  the  top  of  a  threaded  brass  screw  and  resting  on  a 
spring.  A  brass  collar  at  the  top  of  tlie  jewel  screw  pre¬ 
vents  the  pivot  from  jumping  off  the  jewel  surface  and 
riding  on  the  top  edge  of  the  jewel  screw,  in  case  of  ex¬ 
treme  short-circuits  or  other  violent  disturbance.  The 
pivot,  which  is  made  of  highest-grade  piano  steel,  hardened 
and  polished,  is  screwed  into  the  lower  end  of  the  shaft 
so  as  to  permit  of  its  being  readily  replaced  if  necessary. 

The  register  is  of  the  three-dial  type,  reading  directly  in 
kw-hours,  no  multiplying  constant  being  necessary.  One 
complete  revolution  of  the  most  rapidly  moving  pointer 
registers  10  kw-hours;  therefore,  1000  kw-hours  must  be 
registered  before  the  dials  repeat.  The  dial  face  is  of 
white  porcelain  having  a  dull  finish.  The  registering 
mechanism  is  of  such  construction  that  it  may  be  removed 
for  resetting  the  dials,  repairing  the  meter,  etc.,  and  be 
replaced  without  disturbing  the  mesh  of  the  train  of  gears. 

The  permanent  magnpt  controlling  the  full-load  speed 
of  the  rotating  element  is  of  semi-circular  form  and  com¬ 
pletely  surrounds  the  register.  The  magnet  is  made  of  the 
very  best  magnet  steel  properly  aged  and  hardened  to  in¬ 
sure  permanency.  It  is  so  assembled  on  the  frame  that 
the  opening  between  the  poles  is  brought  close  to  the  upper 
surface  of  the  aluminum  disk.  The  arrangements  provided 


most  advanced  stage  of  the  meter  art,  the  former  insuring 
light  weight  and  compact  and  rugged  construction,  the 
latter  affording  great  accuracy,  of  measurement  under  the 
voltage,  frequency,  wave-form  and  temperature  variations 
ordinarily  occurring  on  lighting  circuits,  and  also  shielding 


for  regulating  the  full-load  and  light-load  speeds  afford 
great  refinement  in  adjustment.  Creeping  on  potential 
alone  is  entirely  prevented.  The  meters  are  lagged  by 
means  of  a  copper  punching,  which  acts  as  a  short-circuited 
secondary  for  the  flux  of  the  potential  coils,  and  therefore 


the  meters  will  give  satisfactory  results  in  the  measurement 
of  inductive  as  well  as  non-inductive  loads. 

The  terminals  comprise  four  brass  binding  posts  located 
in  a  separate  compartment  made  of  molded  insulating  com¬ 
pound  and  fastened  to  a  projecting  part  of  the  meter  base. 
The  terminals  can  be  separately  sealed  and  the  method 
employed  for  fastening  the  meter  to  the  wall  effectually 
prevents  it  being  removed  for  the  purpose  of  tampering. 

For  convenience  in  testing  prior  to  installation,  a  testing 
loop  is  brought  out  through  the  frame  just  below  the  mag¬ 
net.  Any  number  of  meters  may  be  tested  in  series,  with¬ 
out  recording  the  losses  in  the  potential  circuits,  by  con¬ 
necting  the  potential  coil  of  each  meter  to  the  source  of 
potential  at  some  point  before  the  line  wires  enter  the 
meters. 

The  cover  is  drawn  from  zinc  alloy,  the  bottom  being 
threaded  to  fit  in  a  groove  in  the  meter  base,  and  when 
screwed  firmly  into  place  makes  a  perfectly  dustproof  joint. 
Suitable  means  are  provided  for  sealing  the  cover  as  well 
as  terminal  box. 


upper  posts.  This  closes  the  “clapper”  switch  in  the  power¬ 
house  supply  circuit,  exciting  the  turbo-generator  directly 
from  this  circuit.  If  because  of  a  heavy  load  outside  or 
for  some  other  reason  this  voltage  should  drop  to  a  pre¬ 
determined  low  value,  or  the  circuit  be  opened,  the  voltage 
relay  will  drop,  causing  the  lower  disk  to  complete  the 
circuit  to  the  second  “clapper”  switch.  This  throws  the 
batteries  in  the  generator  excitation  circuit  and  insures 
continuous  operation.  When  the  voltage  of  the  power¬ 
house  circuit  returns  to  normal  the  solenoid  will  be  again 
energized  so  as  to  raise  the  plunger,  drop  out  the  batteries 
and  close  the  “clapper”  switch  in  the  power-house  supply 
circuit.  The  batteries  are  therefore  in  use  usually  for  only 
short  periods.  This  transfer  switch  was  designed  and 
manufactured  by  the  Cutler-Hammer  Manufacturing  Com- 
panv,  of  Milwaukee. 


INDUCTION  MOTOR-STARTING  SWITCH, 


The  .\llen-Bradley  Company,  of  Milwaukee,  Wis.,  has 
placed  upon  the  market  a  new  switch  for  starting  squirrel- 
cage  induction  motors,  shown  in  the  accompanying  illustra¬ 
tions.  It  is  a  drum-type  oil-immersed  switch,  provided  with 
a  no-voltage  release,  which  returns  it  to  the  off  position 
when  the  current  in  the  supply  circuit  is  shut  off.  These 
switches  are  particularly  adapted  for  use  in  inflammable 
places,  such  as  planing  mills,  textile  mills  and  grain  ele¬ 
vators,  and  also  where  inexperienced  help  is  used  and  must 
be  protected  from  coming  in  contact  with  live  parts. 

The  motor  is  started  by  bringing  the  handle  to  the  start¬ 
ing  position  and  holding  it  there  until  the  motor  is  up  to 
speed  and  then  throwing  it  around  to  the  running  position. 
Both  the  “starting”  and  “running”  positions  are  plainly 
marked  on  the  cast-iron  top  of  the  drum.  It  is  impossible 
to  throw  the  starting  handle  into  the  running  position 
without  passing  through  the  starting  point  and,  furthermore, 
it  is  impo.ssible  to  leave  the  handle  in  the  starting  position, 
as  a  powerful  coil  spring  will  return  it  to  the  off  position 


CONTROLLING  DEVICE  FOR  ELECTRIC  RAILWAY 
STATION. 


The  automatic  exciter  circuit  transfer  switch  (62-amp 
capacity)  shown  in  the  accompanying  illustration  performs 
an  interesting  and  important  duty  for  the  Philadelphia 
Rapid  Transit  Company.  It  is  very  important  that  the 
large  turbo-generator  recently  installed  by  that  company 
shall  be  provided  with  excitation  current  at  all  times  and 
also  that  this  supply  shall  have  a  voltage  above  a  certain 
minimum — about  500  volts.  The  switch  shown  transfers 
the  current  supplied  for  the  excitation  of  the  turbo-gen¬ 
erator  from  the  power-house  supply  to  a  battery  circuit, 
which  transfer  is  automatic  atid  docs  not  interrupt  the 
operation  of  the  generator  for  an  instant.  Two  “clapper”- 
type  switches  are  used,  one  in  the  power-house  circuit  (550 
volts)  and  one  in  the  battery  circuit.  These  switches  are 
in  the  positive  side  of  the  circuits,  as  the  excitation  circuit 
has  the  negative  grounded. 

rite  action  of  transferring  is  secured  by  means  of  the 


Automatic  Transfer  Switch.  Tigs.  1  and  2 — Starting  Switch  for  Induction  Motors. 

voltage  relay  at  the  right.  The  silver-plated  copper  disks  as  soon  as  it  is  released  by  the  operator's  hand.  The  run- 

mounted  on  the  extension  of  the  solenoid  plunger  make  ning  fuses  are  not  in  circuit  when  the  switch  is  in  the  start- 

contacts  with  two  pairs  of  copper  posts.  When  the  power-  ing  position  and  therefore  they  are  not  called  upon  to  carry 

house  supply  voltage  is  normal,  or  550,  the  voltage  relay  the  excessive  starting  current  and  may  be  of  such  capacity 

solenoid  is  energized  and  the  upper  copper  disk  bridges  the  that  they  will  offer  real  protection  to  the  motor  under  run- 
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I 

I 

to  prevent  overspeeding  of  flywheels,  the  trip  being  so 
arranged  that  an  excess  of  only  a  few  revolutions  per 
minute  will  release  the  weight,  closing  the  engine  throttle. 
A  similar  safety  stop  for  electric  motor-driven  pumps  is 
also  made  by  the  same  company,  the  pressure-piston  ele- 


ning  conditions.  The  switch  is  held  in  the  running  position 
by  a  catch,  which  is  released  when  the  current  in  the  supply 
circuit  is  shut  off.  It  may  also  be  released  from  the  run¬ 
ning  position  by  hand.  A  roller  and  star  wheel  are  pro¬ 
vided  to  insure  a  quick,  positive  “make  and  break.” 

For  motors  of  5  hp  and  below  this  switch  is  used  alone. 


Fig.  3 — starting  Switch  for  Induction  Motor. 


Automatic  Pressure  Cut-off  for  Steam-Driven  Pump. 


and  for  motors  above  5  hp  it  is  used  in  connection  with  a  ment  releasing  a  spring-actuated  double-pole  switch,  open- 
resistance  which  is  of  the  carbon-compression  type  and  is  ing  the  motor  circuit  in  case  the  pressure  on  the  pump  it 
so  designed  that  when  the  switch  is  thrown  into  the  starting  is  driving  goes  above  a  predetermined  value, 
position  the  elongation  of  the  resistor  columns,  due  to  heat 
expansion,  is  retarded  in  such  a  manner  as  gradually  to 
compress  them,  which  results  in  reducing  automatically 
their  resistance  until  the  motor  starts.  After  the  motor  has 
reached  its  normal  speed  the  switch  is  thrown  into  the  run¬ 
ning  position. 

These  rheostatic  starters  require  in  their  operation  about 
15  per  cent  more  power  from  the  line  than  is  demanded  by 
the  auto  starter,  but  the  actual  current  supply  to  the  motor 
is  no  greater  and  sometimes  less,  because  the  starter  auto¬ 
matically  prevents  more  current  from  flowing  than  is  abso¬ 
lutely  necessary  to  start  the  load,  even  though  the  load  may 
vary  at  different  starting  periods.  As  the  wattless  com- 
Ijonent  of  the  line  current  is  less  with  the  rheostatic  starter 
the  disturbance  to  the  line  voltage  is  no  greater  than  with 
the  auto  starter.  It  will  be  noted  also  that  the  running 
fuses  are  protected  during  the  acceleration  of  the  motor, 
so  the  greater  line  current  is  seldom  an  objection. 


MOTOR-DRIVEN  GRAIN  MILL 


The  accompanying  illustration  of  an  electrically  driven 
Kelly  duplex  mill  is  an  example  of  the  advantages  of  elec¬ 
tric  drive  and  of  another  factor  in  building  up  the  day  load. 
The  mill,  which  is  the  product  of  the  Duplex  Mill  &  Manu¬ 
facturing  Company,  of  Springfield,  Ohio,  will  grind  any 
kind  of  grain,  cottonseed,  corn  cobs  and  shucks  and  pro¬ 
duce  a  grist  of  any  desired  quality,  coarse,  medium  or  fine. 
The  grinding  surface  is  just  double  that  of  the  ordinary 
mill,  owing  to  a  double  set  of  grinders  or  burrs,  for  which 
reason  it  is  called  the  “Duplex.” 

A  device  is  provided  to  permit  regulating  the  feeding  of 
small  grain  from  the  base  hopper  into  the  crushers.  The 
application  of  electric  drive  insures  a  maximum  capacity 


AUTOMATIC  PRESSURE  CUT-OFF  FOR  ENGINES 
AND  MOTORS. 


.•\  weight-operated,  valve-closing  device,  designed  to  be 
trijiped  by  undue  rise  of  pressure,  is  shown  in  the  accom¬ 
panying  sectional  sketch  of  the  safety  stop  made  by  the 
American  Safety  Equipment  Company,  1002  Marquette 
Building,  Chicago.  The  device  illustrated  is  for  applica¬ 
tion  to  a  steam-driven  compressor  or  pump.  A  tap  from 
the  compressor  line  is  brought  to  the  small  piston  chamber, 
motion  of  the  piston  being  resisted  by  an  adjustable  spring. 
When  the  pressure  reaches  the  critical  point  for  which  the 
spring  is  set  the  piston  trips  the  trigger,  releasing  the 
weight,  the  force  of  which  in  falling  is  transmitted  through 
a  cord  to  a  pulley  wheel  on  the  valve  admitting  steam  to 
the  prime  mover.  At  the  same  time  as  the  weight  falls  in 
its  closed  tube  air  is  compressed  ahead  of  it,  the  escape  of 
which  through  a  whistle  gives  a  sharp,  audible  alarm  of  the 
operation  of  the  safety  stop.  As  will  be  evident  to  any 
engineer,  the  device  shown  is  susceptible  of  a  number  of 
applications  for  closing  steam,  water  and  other  pressure 
valves  to  guard  against  critical  rise  in  pressure.  The  stop 
is  also  made  in  the  form  of  a  centrifugal  device  designed 


Motor-Driven  Grain  Mill. 


for  grinding  with  the  least  operating  expense.  This  mill  is 
driven  by  a  7j^-hp  alternating-current  induction  motor 
manufactured  by  the  Westinghouse  Electric  &  Manufac¬ 
turing  Company,  East  Pittsburgh,  Pa. 


NEW  BELL-RINGER.  The  weight  of  the  storage  battery  is  but  275  lb.  and  the 

-  total  weight  of  the  car  is  but  475  lb.  The  wheels  are  of 

Rule  30-C  of  the  National  Electrical  Code  requires  that  the  motorcycle  type,  with  28-in.  x  2^-in.  pneumatic  tires, 

air-cooled  transformers  used  inside  of  building  shall  be  and  as  each  wheel  carries  so  little  weight  tire  troubles  are 

mounted  i  ft.  from  combustible  material  or  on  a  slab  of  not  apprehended. 

non-combustible,  non-absorptive  insulating  material.  To  The  electric  motor  is  of  a  special  design  and  is  set  into 

the  seat  of  the  car,  connecting  with  a  countershaft  by  a 

^  Morse  silent  chain.  The  controller  is  operated  by  a  small 

lever  placed  under  the  steering  wheel,  and  the  car  is  re- 

versed  by  using  the  same  lever.  The  frame  of  the  motor 

is  of  steel  with  laminated  poles  attached  thereto.  The 

commutator  is  extra  large  and  affords  contact  surface  for 

imported  French  carbon  brushes.  The  motor  is  sectionally 

series  wound,  permitting  of  the  use  of  a  non-resistance 

three-speed  controller  of  simple  type.  The  motor  bearings 

are  of  the  ring  self-oiling  type.  The  body  of  the  car  is  of 

rigid  construction,  with  a  low  center  of  gravity,  and  the 
Bell-Ringer  Mounted  on  Enameled  Slate  Slab.  ,  ,  ...  .  a  u 

whole  vehicle  requires  little  power  to  operate  it.  As  shown 

by  the  illustration,  the  car  bears  a  strong  resemblance  to  a 

gasoline  machine. 

It  may  be  of  interest  to  add  that  the  machine  is  very 
moderate  in  cost,  the  selling  price  being  but  $350. 


meet  the  above  requirement  the  Packard  Electric  Company, 
of  Warren,  Ohio,  has  brought  out  a  new  bell-ringer 
mounted  on  a  neat  enameled  slate  slab  all  ready  to  install. 
The  core  loss  of  this  instrument  is  about  Yz  watt  and  it  will 
stand  a  continuous  short-circuit  without  damage  to  either 
the  transformer  or  the  bell  wiring.  Two  secondary  voltages 
of  6  and  8  are  furnished.  Primary  leads  are  of  heavily 
insulated  cable  and  the  core  and  coils  are  vacuum-treated 
with  a  waterproof  insulating  compound.  The  case  is  of 
cast  iron  neatly  finished  in  black  baked  enamel. 


NEW  HIGH-TENSION  DISCONNECTING  SWITCH 


Engineers  and  central-station  managers  are  beginning  to 
realize  the  desirability  of  so  arranging  their  high-tension 
circuits  and  feeders  that  any  particular  district  or  group 
can  readily  be  sectionalized.  The  early  designs  of  discon¬ 
necting  switches  were  as  a  rule  laid  out  along  the  lines  of 
low-tension  knife  switches,  and  to  meet  specifically  the 
actual  conditions  applying  the  Delta-Star'  Electric  Com¬ 
pany,  Chicago,  has  designed  a  special  type  of  disconnect¬ 
ing  switch,  in  which  the  mechanical  weaknesses  of  the  older 
types  have  been  eliminated,  an  example  of  this  new  switch 
being  shown  in  the  accompanying  illustration. 

In  addition  to  the  use  of  lock  washers  and  nuts  at  the 
contact  surfaces,  the  porcelain  insulators  are  also  provided 
with  locking  points,  which  in  connection  with  the  support¬ 
ing  base  form  a  locking  seat  or  key,  which  absolutely  pre¬ 
vents  loosening  up  or  turning  of  the  insulators  in  the  base. 
The  current-conducting  parts  are  also  supported  by  a  lock¬ 
ing  key  or  stud,  which  is  then  cemented  into  the  porcelain 
pillars,  the  interior  of  which  has  deep  recesses,  into  which 


ELECTRIC  RUNABOUT 


A  small  electric  automobile  of  a  new  type  is  made  by  the 
Storage  Battery  Power  Company,  of  301  North  Peoria 
Street,  Chicago,  and  is  illustrated  herewith.  It  is  called  the 
“Electra”  automobile  and  is  the  invention  of  Mr.  J.  E. 
Haschke,  who  has  had  many  years’  experience  in  storage- 
battery  work.  Only  twelve  cells  of  battery  are  used  and 
they  are  rhounted  in  specially  made  glass  jars  resting  on 
sealed  rubber  hose,  creating  a  pneumatic  cushion.  The  jars 
are  divided  into  two  trays  and  are  set  into  the  front  bonnet 
of  the  car. 

h'ach  battery  has  a  storage  rating  of  125  amp-hours 
and  is  capable  of  a  discharge  of  25  amp  for  five  hours,  or 
15  amp  for  eight  hours.  At  the  former  rate  the  vehicle  is 


Electric  Runabout. 


High-Tension  Switch, 


the  cement  freely  flows  and  hardens.  The  net  result  is  a 
robust  construction  which  can  be  subjected  to  the  roughest 
handling  without  loosening  of  any  part.  The  design  is 
made  in  sizes  intended  for  carrying  currents  up  to  2000  amp 
and  in  all  standard  potentials  up  to  and  including  44,000 
volts. 


said  to  be  capable  of  attaining  a  speed  of  20  miles  an  hour 
for  the  five  hours,  while  in  the  latter  case  it  can  run  at  the 
rate  of  12  miles  an  hour  for  over  eight  hours.  Where 
little  use  is  required  the  vehicle  can  be  employed  for  travel¬ 
ing  6  miles  a  day  for  eighteen  days  on  a  single  charge  of 
the  batterv. 


September  23,  1911. 
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Industrial  and  Commercial  News 


The  Week  in  Trade. 

There  has  been  no  pronounced  change  in  business  con¬ 
ditions  during  the  week,  and  advancement  continues  on 
the  conservative  scale  of  the  past  few  weeks.  Opera¬ 
tions  at  the  majority  of  steel  mills  are  as  extensive  as  in 
August,  and  September  tonnages  are  expected  to  be  as  large 
as  in  the  preceding  month.  At  the  same  time,  a  fair  percentage 
of  the  output  of  the  various  mills  has  been  contracted  for  at 
reduced  prices.  There  are  indications  of  cuts  in  steel  products, 
coupled  with  rumors  of  wage  reductions  at  the  mills  unless 
marked  expansion  takes  place  before  the  end  of  the  year.  Some 
improvement  was  made  this  week  in  the  pig-iron  market.  A 
number  of  contracts  for  fair  tonnages  have  been  let.  and  in¬ 
quiries  are  reported  in  increasing  volume.  Equipment  orders, 
however,  are  still  scarce,  and  there  are  few  new  specifications 
for  railroad  equipment.  Crop  news  is  very  encouraging 
throughout  the  country.  Warm  weather  has  prevailed  in  the 
corn-growing  states,  and  conditions  have  been  very  favorable 
in  the  cotton  belt,  while  heavy  rains  in  some  sections  have 
brightened  the  prospects  for  winter  grains.  Favorable  news  of 
progress  in  the  French  and  German  negotiations  on  the 
Morocco  situation  has  been  offset  by  general  strikes  and 
declaration  of  martial  law  in  Spain,  accompanied  by  labor  dis¬ 
orders  in  Austria.  President  Taft’s  address  on  trust  ques¬ 
tions  at  Detroit,  on  Monday,  indicates  further  activity  against 
the  large  corporations  unless  they  voluntarily  reorganize  in 
accordance  with  the  rulings  of  the  Sherman  law.  On  this 
account,  together  with  the  disturbing  influence  of  the  next 
Presidential  election,  it  is  more  than  likely  that  progress  will 
be  made  but  slowly  during  the  rest  of  the  year.  Pmsiness 
failures  for  the  week  ended  Sept.  14.  as  reported  by  Br'id- 
strect’s,  were  219,  as  compared  with  194  last  week,  210  in  the 
corresponding  week  in  iQio,  198  in  1909,  266  in  1908  and  179  in 
1907. 


The  Copper  Market. 

UNSETTLED  conditions  abroad  have  narrowed  the  opera¬ 
tions  in  the  copper  market,  and  buying  at  present  is  on 
a  very  limited  scale.  With  the  slackening  in  foreign 
demand,  prices  have  also  declined,  and  while  the  leading  pro¬ 
ducers  and  agencies  continue  to  quote  electrolytic  at  I2j4 
cents,  a  few  sales  of  small  lots  have  been  reported  as  low  as 
12^4  cents.  Standard  copper  in  Xew  York  has  been  quiet, 
with  few  changes,  but  there  has  been  a  mild  activity  in  London, 
where  declines  of  8s  9d  on  spot  and  iis  3d  on  futures  were 
made  during  the  week.  Prices  of  electrolytic  abroad  have 


Settling 

Standard  Cooper. 

Bid.  .Asked. 

Price. 

Spot  . 

..  11.95 

12.05 

September  . 

..  11.95 

12.05 

12.66 

October  . . 

..  11.95 

12.05 

12.00 

November  . 

..  11.95 

12.00 

12.00 

December . 

..  11.95 

12.05 

12.00 

The  London  market.  Sent.  19,  was  as 

follows; 

£  s  d 

£ 

s  d 

Standard  copper,  spot . 

..  55  2  6 

55 

1  3 

Standard  copper,  futures . 

. .  55  16  3 

55 

16  3 

Extreme  fluctuations  for  this  year: 

Highest. 

Lowest. 

Standard  . 

12.35c 

11.57  Vic 

London,  spot . 

£57  10  0 

£53 

7  6 

£  s  d 

£ 

s  d 

London,  futures . 

. . .  58  2  6 

54 

0  0 

Rest  selected . 

...  61  10  0 

57 

5  0 

been  shaded  slightly,  and  such  sales  as  have  been  made  have 
been  on  a  basis  of  £57  to  £37  3s  delivered  on  the  other  side. 
•As  had  been  expected,  the  fortnightly  statistics  of  the  visible 
supply  of  copper  abroad  showed  an  increase  in  stocks,  which 
in  the  first  two  weeks  of  September  amounted  to  2,854,000  lb. 
In  view  .of  the  decreasing  volume  of  inquiries  from  both 
domestic  and  foreign  consumers  and  continuation  of  the  high 
rate  of  production,  it  is  likely  that  the  September  report  of  the 
Copper  Producers’  .Association  will  show  increased  stocks. 
Lentil  a  revival  takes  place  in  general  business  there  will  be  no 
necessity  for  consumers  to  purchase  in  large  amounts,  and  as 
they  regard  lower  prices  as  inevitable  in  view  of  the  increasing 


accumulations  in  producing  hands,  they  feel  justified  in  buy¬ 
ing  on  a  hand  to  mouth  policy  rather  than  commit  themselves 
at  prevailing  prices  for  future  needs.  There  is  no  question  as 
to  the  inability  of  copper  users  to  absorb  the  large  amounts 
of  copper  now  produced  in  this  country,  and  it  is  evident,  from 
present  indications,  that  there  will  be  a  considerable  surplus 
of  the  metal  on  hand  at  the  end  of  the  year.  Export  business 
has  been  light  in  the  present  week,  and,  including  Sept.  19, 
exports  for  the  month  aggregate  14,906  tons.  The  daily  call 
on  the  Metal  Exchange,  Sept.  19,  quoted  copper  as  per  the 
accompanying  table. 


Industrial  and  Commercial  Notes. 

Georgia  Railway  &  Power  Company. — An  application  for 
the  incorporation  of  the  Georgia  Railway  &  Power  Company, 
of  Atlanta,  Ga.,  with  an  authorized  capital  stock  of  $27,000,000 
has  been  received  by  the  Secretary  of  State.  This  capital  is  to 
be  divided  into  $15,000,000  common  stock,  $2,000,000  6  per  cent 
cumulative  first  preferred,  without  voting  power,  and  $10,- 
000,000  of  4  per  cent  non-cumulative  second  preferred  stock. 
The  incorporators  are  residents  of  Atlanta,  Ga.  The  company 
proposes  to  construct  and  build,  purchase,  lease  and  acquire  the 
lines  of  street  and  suburban  railroads  and  their  franchises  in 
a  number  of  cities  and  towns  in  the  neighborhood  of  Atlanta, 
(ia.,  and  to  purchase,  construct  or  lease  steam,  hydroelectric 
and  electric  plants.  From  these  provisions  a  number  of 
rumors  have  arisen  regarding  the  possible  connection  of  this 
company  with  the  Georgia  Power  Company,  but  no  confirma¬ 
tion  of  this  was  obtained  at  the  New  York  office  of  interests 
allied  with  the  Georgia  Power  Company. 

Westinghouse  Railway  Orders. — .Among  recent  orders  for 
electric  railway  equipments  received  by  the  Westinghouse  Elec¬ 
tric  &  Manufacturing  Company  are  the  following:  From  the 
Pensacola  (Fla.)  Electric  Company,  four  double-motor  railway 
equipments,  with  control;  from  the  Muskegon  Traction  Com¬ 
pany,  one  quadruple-motor  equipment,  with  control:  from  the 
Lehigh  Valley  Traction  Company,  twenty  double-motor  equip¬ 
ments,  with  control;  from  the  Reading  (Pa.)  Traction  Com¬ 
pany,  for  six  double-motor  equipments,  with  control;  from  the 
Columbia  (S.  C.)  Gas  &  Electric  Company,  six  double-motor 
equipments,  with  control;  from  the  Warren  (Pa.)  Street  Rail¬ 
way  Company,  an  order  for  five  double  equipments  of  motors, 
with  control.  .Among  other  recent  orders  received  by  the 
Westinghouse  company  is  one  from  Walter  Brothers,  Rio  de 
Janeiro,  Brazil,  for  two  double-motor  railway  equipments,  with 
control.  , 

H.  L.  Doherty  &  Company  Acquire  Southern  Traction. — 
The  Hattiesburg  Traction  Company,  of  Hattiesburg,  Miss., 
has  been  acquired  by  H.  L.  Doherty  &  Company,  who  plan  to 
spend  about  $100,000  in  improving  the  property.  Of  this 
amount,  $50,000  will  be  utilized  for  new  cars,  extensions  to 
the  traction  system,  etc.;  $25,000  will  be  spent  upon  the  elec¬ 
trical  distribution  system,  and  the  remaining  $25,000  will  be 
spent  for  new  gas  mains  and  other  additions  to  the  gas-dis¬ 
tribution  system.  A.  V.  Patterson,  manager  of  the  Meridian 
Light  &  Railw'ay  Company,  of  Meridian,  Miss.,  will  be  the 
representative  of  H.  L.  Doherty  &  Company  at  Hattiesburg 
and  will  be  supervising  manager  of  the  Hattiesburg  Traction 
Company. 

Electric  Bread  Crumber. — .Among  motor-driven  appliances 
recently  added  to  the  Broadway  showrooms  of  the  New  York 
Edison  Company  is  a  “Lee  bread  crumber,’’  which  is  designed 
and  especially  adapted  for  the  use  of  hotels  and  restaurants. 
The  machine  has  a  double  set  of  knives  which  cut  the  broken 
loaves  of  bread  into  small  pieces  for  passing  through  the 
crumbing  fingers.  These  cut  the  bread  still  further  and  force 
it  against  a  sieve,  through  w'hich  it  passes  in  small  flakes. 
The  capacity  of  the  machine  is  75  to  100  loaves  per  hour.  It  is 
made  by  the  Goodell  Company,  of  Antrim,  N.  H. 

Line-Pole  Cross-Arms  and  Pins. — The  Bureau  of  Manu¬ 
facturers,  Washington,  has  the  names  and  addresses  of  five 
English  firms  which  desire  to  obtain  from  American  dealers 
prices  of  line-pole  cross-arms,  brackets  and  pins. 
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Niagara  Falls  Plant  of  National  Carbon  Company. — A 

new  carbon  plant  which  the  National  Carbon  Company,  of 
Cleveland,  Ohio,  is  building  at  Niagara  Falls  will  be  ready  for 
occupancy  some  time  in  October.  This  is  the  second  plant 
which  the  National  Cari)on  Company  has  built  during  the  past 
year,  the  other  being  at  Toronto.  In  nearly  every  one  of  its 
nine  factories  considerable  imi)rovement  and  expansion  has 
been  made  during  this  year.  The  main  plant  and  general 
offices  of  the  National  Carbon  Company  are  located  at  Cleve¬ 
land.  This  plant  alone  covers  about  thirty  acres  of  ground, 
and  is  engaged  in  the  manufacture  of  a  miscellaneous  line  of 
carbon  i)roducts.  The  eight  outside  plants  manufacture  a 
s[)ecial  line  of  products  for  which  the  locality,  equipment,  and 
organization  are  best  adapted.  The  Cleveland  plant  is  stated  to 
be  by  far  the  largest  industrial  carbon  factory  in  the  world, 
while  the  total  facilities  of  the  nine  branches  make  a  tremen¬ 
dous  organization  for  the  development  and  manufacture  of  a 
comi)lete  line  of  high-class  carbon  products. 

United  Wireless  Telegraph  Company. — .\t  a  meeting  of 
creditors  called  at  Portland,  Me.,  Sept.  15,  I.ewis  Pierce,  referee 
in  bankruptcy,  appointed,  with  the  consent  of  the  creditors, 
Selden  Bacon,  of  New  York;  Philip  G.  Clifford  and  Ex-Judge 
John  II.  Hill,  of  Portland,  trustees  of  the  United  Wireless 
Telegraph  Company.  The  United  Wireless  company  has  passed 
through  a  year  of  extraordinary  vicissitudes  due  to  malfeasance 
of  its  officers  now  in  prison  and  bankruptcy  proceedings  in¬ 
stituted  in  numerous  States.  In  spite  of  these  unfavorable 
conditions  the  commercial  department  of  the  company  has  not 
abated  its  activities,  and  now  is  operating  under  contract  four 
hundred  and  fifty-three  steamship  stations.  It  is  stated  that 
under  the  trusteeship  the  company  will  be  thoroughly  reorgan¬ 
ized  along  business  lines  and  established  on  a  firm  basis  for 
continuing  the  manufacture  of  wireless  apparatus  and  the  equip¬ 
ment  and  operation  of  wireless  stations. 

Changes  in  Directorate  of  Michigan  Companies. — In  keep¬ 
ing  with  a  provision  of  an  agreement  between  the  bondholders’ 
committee  of  the  Michigan-Lake  Superior  Power  Company  and 
the  Eawe  Superior  Corporation,  members  in  the  boards  of  the 
Michigan-Lake  Superior  Power  Company  and  the  St.  Mary’s 
Falls  Power  Company,  representing  the  Lake  Superior  Cor¬ 
poration,  resigned  at  the  recent  meeting,  and  the  following 
were  elected  to  replace  them :  John  Pitcairn,  Percy  M.  Chand¬ 
ler,  S.  F.  Houston,  A.  J.  Hemphill,  Clarence  M.  Brown,  J.  New- 
lin  Brown  and  Thomas  L.  Gibson.  These  officers  were 
elected  for  the  two  companies :  President,  C.  M.  Brown ; 
vice-president,  S.  F.  Houston ;  secretary  and  treasurer,  P.  M. 
Chandler. 

New  Lynn  G.  E.  Factory. — The  General  Electric  Com- 
l)any  has  added  another  factory,  No.  41,  to  its  plant  at  Lynn, 
Mass.  The  new  building  is  a  long  brick  structure  of  the 
company’s  standard  type,  the  frame  being  of  steel  and  the 
outer  walls  of  brick,  paneled  between  buttresses.  The  di¬ 
mensions  of  the  new  shop  are  360  ft.  in  length  by  no  ft.  in 
width  on  the  first  floor,  with  a  second  floor  360  ft.  long  and 
but  80  ft.  wide,  the  first  floor  winging  out  below.  The  new 
build'.ng  adds  over  acres  to  the  floor  space  of  the  plant. 

Will  Improve  Traction  System. — .\bout  $3,000,000  will  be 
spent  next  year  by  the  Pittsburgh  Railways  Company,  a  sub¬ 
sidiary  of  the  Philadelphia  Company,  on  improvements  and  ex¬ 
tensions  of  its  traction  properties  in  Pittsburgh.  Of  this 
amount,  $1,500,000  will  be  expended  upon  some  20  miles  of  new' 
track,  $676,000  w'ill  be  spent  for  bridges  and  betterments  and 
$425.0(XJ  for  machinery.  About  $600,000  will  be  used  in  con¬ 
nection  with  grading  in  one  of  the  sections  of  the  city,  the 
total  cost  of  the  work  being  borne  in  part  by  the  city. 

Sale  of  Hudson  Power  Companies  Confirmed. — In  the 
United  States  Court  at  Norwich,  N.  Y.,  on  Tuesday  of  this 
week.  Judge  Ray  confirmed  the  sale  of  the  Hudson  River 
Electric  Power  Company,  including  the  Madison  County  Gas 
&  Electric  Company,  recently  mentioned  in  these  columns,  and 
directed  the  filing  of  the  order  on  Sept.  21.  Objection  to  the 
sale  was  made  by  the  National  Contracting  Company,  but  the 
court  stated  that  the  claims  of  the  company  would  be  protected 
under  the  sale  in  case  its  lien  is  sustained. 

Los  Angeles  Aqueduct  Electric  Plant. — The  Board  of 
Public  Works  of  Los  .\ngeles.  Cal.,  has  asked  for  bids  for 
machinery  for  the  municipal  aqueduct  power  plant,  which  will 
be  received  to  Oct.  23.  The  machinery  includes  water¬ 
wheel  and  electrical  generating  equipment,  the  total  cost  being 
estimated  at  $1,000,000. 


Financial, 


The  Week  in  Wall  Street. 

SHARP  selling  at  the  opening  on  Monday  resulted  in  de¬ 
pressing  the  stock  market  to  the  level  at  the  close  of  the 
preceding  week,  followed  by  general  recovery  in  the  later 
trading.  Throughout  the  greater  part  of  the  day  the  Street  was 
disturbed  by  conditions  on  foreign  exchanges  due  to  the  strained 
relations  between  France  and  Germany,  and  in  the  afternoon 
interest  centered  in  the  remarks  the  President  might  make  in 
his  Detroit  address  concerning  trusts.  International  Harvester 
declined  3L2  points  as  a  result  of  fresh  interest  in  possible  vio¬ 
lations  of  the  Sherman  law.  Selling  orders  from  abroad  re¬ 
duced  prices  at  the  opening  on  Tuesday,  and  declines  were  reg¬ 
istered  in  many  active  issues.  The  tone  of  the  market  became 
somewhat  firmer  later  in  the  day,  but  trading  was  in  limited 
volume,  and  many  of  the  active  stocks  were  not  traded.  United 
States  Steel  figured  prominently,  and  transactions  in  this  issue 

NEW  YORK. 

Shares  Shares 

Sept.  )2.  Sept.  19.  Sold.  Sept.  12.  Sejit.  19.  Sold. 

,\11.  Ch .  (y'/i*  400  Int.  Met.,  pf.  42  40  5,200 

.\11.  Ch.,  pf..  18  18*  200  Mackay  Cos..  84*  82*  200 
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44 
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52 
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82 
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30*  Union  Trac.. 

CHICAGO. 

.  50 

50 

Sept.  12. 

Sept.  19. 

Sept.  12. 

Sept.  19. 

Chi.  City  Rv. 

.186* 

186*  (.'om.  Edison. 

. 135 

1344 

Chi.  Elev.  Ry 

.  26* 

24*  Chi.  Subways 

.  244 

Chi.  Elev.  Rys.,  pf. 

.  89^^* 

89  >4  Chi.  Tel.  Co 

. 122* 

122* 

Chi.  Rs.,  Ser. 

1. . . . 

g'?* 

92*  Nat’l  Car.... 

. 100 

101 

Chi.  Rs.,  Ser. 

2. . . . 

.  2944* 

28 '4*  Nat’l  Car,  pf 

. 118G* 

118’4* 

BOSTON. 

Sept.  12. 

Sept.  19. 

Sept.  12. 

Sept.  19. 

Am.  T.  &  T. 

.13444 

135 '4  -Mex.  Tel _ 

.  6* 

6* 

.156* 

152V4*  Mex.  Tel.,  pf 
286  N.  E.  Tel... 

.  6* 

6 

.280* 

. 145  >4* 

147 '4 
16'4* 

Gen.  Elec. . . . 

.150!4 

149%  W.  T.  &  T. 

.  17* 

Mass.  E.  Rv . 

.  1814 

17  W.  T.  &  T., 

pf .  96  V'i  * 

97* 

Mass.  E.  Ry. 

pf. . . 

.  87  54 

88 

*I.ast  price  quoted. 

Shares  sold  for  the  week.  Sept.  11  to  Sept.  16. 


were  in  large  volume,  resulting  in  reduction  of  its  price  to  the 
lowest  in  over  a  year.  The  statement  of  the  President  ex¬ 
pressing  his  belief  in  a  strict  interpretation  of  the  restrictions 
imposed  by  the  Sherman  law  was  regarded  as  a  warning  against 
unlimited  competition,  and  led  to  discussion  of  the  likelihood 
of  a  federal  suit  against  the  Steel  Corporation.  Industrial 
conditions  abroad  and  increase  in  the  discount  rate  of  the  Im¬ 
perial  Bank  of  Germany  from  4  per  cent  to  5  per  cent  were 
bearish  influences  during  the  day.  Further  declines  took  place 
in  the  early  trading  on  Wednesday,  with  numerous  losses  of 
from  I  to  2  points,  followed  by  irregular  recovery.  The  selling 
centered  on  Steel  shares  again,  based  upon  a  rumor  of  wage 
cutting  at  its  mills.  Decline  of  the  cotton  market  to  the  lowest 
level  since  1909  was  an  incident  of  the  day.  Large  advances 
to  German  borrowers,  at  rates  about  per  cent  above 

those  prevailing  for  local  accommodation,  were  made  by  New 
York  banks  on  Wednesday.  Local  demand  upon  the  money 
market  was  light,  and  rates  September  20  were  as  follows; 
Call,  2y%(fi2y2  per  cent;  ninety  days.  3V2^r3j4  per  cent.  The 
quotations  in  the  table  are  those  at  the  close  Sept.  19. 


Financial  Notes. 

Central  Maine  Power  Company. — New  York  and  Boston 
banking  houses  are  offering  $300,000  first  mortgage  5  per  cent 
gold  bonds  of  the  Central  Maine  Power  Company,  which  oper¬ 
ates  and  controls  the  commercial  electric  lighting  and  power 
business  without  competition  in  practically  all  of  the  important 
cities  and  towns  in  the  Kennebec  Valley.  The  bonds  are  dated 
Nov.  I,  1909.  and  are  due  Nov.  i,  1939,  being  callable  after'Tqio 
for  the  sinking  fund  only  at  105  and  interest.  The  Central 
Maine  Power  Company,  which  was  formerly  the  Messalonskee 
Electric  Company,  incorporated  unler  the  laws  of  the  State  of 
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Maine,  is  a  consolidation  of  the  various  water-power  and  elec¬ 
tric-lighting  companies  on  the  Kennebec,  Sebasticook  and 
Messalonskee  rivers,  and  in  addition  to  its  acquisition  of  the 
entire  property,  rights  and  franchises  of  some  nine  companies 
in  this  section,  it  owms  all  of  the  stock  of  the  VVaterville  & 
Oakland  Street  Railway  Company  and  the  Union  Gas  &  Klec- 
tric  Company,  of  VVaterville,  and  practically  the  entire  capital 
stock  of  the  Solon  Electric  Company  and  Clinton  Electric  Com¬ 
pany,  of  Clinton,  Me.  The  authorized  common  stock  of  the 
company  is  $2,500,000,  all  of  which  is  issued,  in  addition  to 
wbicii  there  is  authorized  $750,000  preferred  6  jier  cent  cumu- 
lacive  stock,  of  which  $721,500  has  been  issued.  The  total 
funded  debt  of  the  company  is  $2,451,500,  made  up  of  $1,- 
714,000  first  mortgage  5  per  cent  bonds  of  an  authorized  issue 
of  $5,000,000,  and  $737,500  in  bonds  of  subsidiary  companies. 
The  greater  part  of  its  electrical  energy  is  generated  from 
hydroelectric  developments  on  the  rivers  mentioned  above,  the 
present  hydroelectric  development  permitting  the  production 
of  9000  hp.  Additional  capacity  is  provided  by  reserve  steam 
stations  of  5000  hp,  including  the  new  steam  station  of  4000  hp 
located  at  Farmingdale,  which  will  shortly  be  placed  in  opera¬ 
tion.  This  station  is  designed  to  permit  of  an  ultimate  capacity 
of  14,000  hp.  In  addition  to  its  electric  properties,  the  com¬ 
pany  also  does  a  gas  business  in  several  towns  in  the  State 
of  Maine.  Its  franchises  are  liberal  in  their  terms,  are  free 
from  burdensome  restrictions  and  are  without  time  limit.  It 
is  estimated  from  the  figures  of  the  several  properties  for 
the  year  ended  June  30.  1911,  that  the  earnings  of  the  con¬ 
solidated  company  for  the  calendar  year  of  1912  will  be  approx¬ 
imately  as  follows:  Gross  earnings,  $510,000;  operating  ex¬ 
penses  and  taxes,  $250,000,  leaving  net  earnings  of  $260,000. 
Bond  interest  is  placed  at  $129,600,  leaving  a  balance  of 
$130,400. 

Edison  Electric  Illuminating  Company  of  Boston. — The 
annual  report  of  the  Edison  Electric  lllimiinating  Company 
of  Boston  for  the  year  ended  June  30,  1911,  has  just  been 
issued  and  shows  gross  earnings  of  $5,257,913,  as  compared 
with  $4,70C),456  in  1910.  Expenses  were  $2,796,803,  as  against 
$2,688,720  the  previous  year,  and  the  net  income  was  $2,461,110, 
as  compared  with  $2,020,736  for  the  fiscal  year  ended  June  30. 
1910.  Fixed  charges  were  $189,993,  as  compared  with  $253,288 
the  previous  year,  leaving  a  balance  of  $2,271,117,  as  against 
$1,848,650  for  1910.  Dividends  amounted  to  $1,867,035,  as 
compared  with  $1,555,596  the  previous  year,  leaving  a  surplus 
of  $404,082,  a  substantial  increase  as  compared  with  $2()3.o.54 
in  the  year  preceding.  During  the  past  fiscal  year  the  com¬ 
pany  sold  88.402,126  kw-hours  of  energy,  of  which  66,933,508 
kw-hours  were  for  light  and  power' purposes,  11,636,669  kw- 
hours  were  for  street  lighting,  7,177,552  kw-hours  for  street 
railways  and  2,654,<)87  kw-hours  sold  to  other  companies. 
During  the  year  the  company  used  124,724  tons  of  soft  coal,  as 
compared  with  111,136  tons  in  1910,  and  the  average  number  of 
employees  for  the  year  was  1188.  The  plant  account  of  the 
.  company  as  of  June  .50  totaled  $27,226,003,  made  up  as  fol¬ 
lows:  Land,  $1,560,965;  buildings.  $4,278,148;  steam  plant. 
$4,144,470;  electric  plant,  $4,713,504;  overhead  Hues,  $3.767.38<): 
underground  lines,  $6,904,616;  transformers,  $483,259:  meters. 
$985,041 ;  arc  lamps.  $388,612.  It  is  stated  in  the  report  that 
on  June  30  last  there  were  3630  stockholders  in  the  company, 
of  whom  3070.  or  84  per  cent,  are  residents  of  Massachusetts. 
The  business  of  the  conijiany  for  the  month  of  .August  has 
shown  improvement  over  the  corresponding  month  last  year. 

Chicago  &  Milwaukee  Electric  Reorganization. — Full  de¬ 
tails  of  the  plan  for  reorganization  of  the  Chicago  &  Milwaukee 
Electric  Railroad  Company  have  been  arranged,  and  have 
been  agreed  to  by  all  of  the  important  interests.  .According  to 
a  statement  issued  recently,  a  new  corporation  will  be  organized 
under  the  laws  of  Illinois  to  acquire  the  properties  of  the  old 
Illinois  and  Wisconsin  companies.  Securities  will  be  issued 
by  the  new  corporation  as  follow’s :  $4,000,000  first  mortgage  5 
per  cent  bonds;  $4,000,000  4  per  cent  first  income  bonds;  $5.- 
000,000  4. per  cent  second  income  bonds,  and  $6,000,000  stock, 
all  of  one  class.  These  new  first  mortgage  bonds  are  to  be  used 
for  retiring  the  $1,000,000  receivers’  certificates,  for  retiring 
the  $1,086,000  underlying  bonds  of  the  Chicago  &  Milwaukee 
Electric  Railroad  Company,  and  for  providing  new  capital. 
The  underlying  first  mortgage  bonds  are  callable  on  any  in¬ 
terest  date  at  105  and  interest.  It  is  further  stated  that  the 
new’  first  income  bonds  will  be  given  in  exchange,  dollar  for 
dollar,  for  the  $4,000,000  first  mortgage  5  per  cent  bonds  of 
the  Illinois  Division  (Chicago  &  Milwaukee  Electric  Railroad 


Company).  The  new  second  income  bonds  are  to  be  given 
in  exchange  for  $10,000,000  Wisconsin  Division  bonds.  As 
holders  of  the  latter  will  also  receive  the  entire  new  sttKk 
issue,  they  will  consequently  manage  the  property. 

United  Service  Company  Preferred  Stock. — Scranton 
(Pa.)  bankers  are  offering  $35,000  preferred  stock  of  the  United 
Service  Company,  with  a  bonus  of  20  per  cent  of  common  at 
49/4  (par  value  $50).  In  a  circular  issued  by  the  bankers,  it 
is  stated  that  the  United  Service  Company  owns  and  con¬ 
trols  several  operating  companies  in  Tuscarawas  County,  Ohio, 
with  a  central  station  at  New  Philadelphia,  Ohio.  These  com¬ 
panies  are  the  Tuscarawas  County  Electric  Light  &  Power 
Company,  which  serves  New  Philadelphia  and  Canal  Dover. 
Ohio ;  the  Xew  Philadelphia  Heating  Company,  which  sup¬ 
plies  steam  heat;  the  Twdn  City  Traction  Company,  which 
serves  Dennison  and  Urichsville,  Ohio,  and  the  Warren  Light 
&  Power  Company,  serving  Warren,  Pa.,  and  vicinity.  Fran¬ 
chises  of  the  company  are  liberal  and  satisfactory  and  the  net 
earnings  of  the  company  are  now  at  a  rate  of  over  4  per 
cent  on  the  common  stock.  The  active  management  of  the 
company  is  directed  by  L.  H.  Conklin,  formerly  general  super¬ 
intendent  of  the  West  Penn  Railways  Company,  of  Pittsburgh, 
and  later  with  J.  G.  White  &  Company,  of  Xew  York. 

Commonwealth  Edison  Stock  Outstanding  to  Be  In¬ 
creased  to  $37,950,000. — .At  a  meeting  of  the  directors  of  the 
Commonwealth  Edison  Company,  of  Chicago,  on  September 
18  it  was  voted  to  increase  the  capital  stock  outstanding  by  15 
per  cent.  .As  the  amount  outstanding  is  approximately  $33,000,- 
000,  the  amount  of  new  stock  to  be  issued  is  $4,950,000,  bring¬ 
ing  the  total  issue  up  to  $37,950,000.  The  total  authorized 
capital  stock  is  $40,000,000.  The  proceeds  will  be  used  for  the 
general  expansion  of  the  company’s  business,  including  the 
work  on  the  new  Xorthwest  generating  station,  the  initial  equip¬ 
ment  of  which  will  be  ready  for  service  in  a  few  weeks.  Stock¬ 
holders  of  record  of  Oct.  14  will  have  the  privilege  of  sub¬ 
scribing  for  the  new  stock  at  par  to  the  extent  of  15  per  cent  of 
their  holdings.  They  may  pay  for  the  additional  stock  in  four 
quarterly  instalments,  beginning  Xov.  i,  1911.  The  stock  pays 
a  7  per  cent  dividend. 

New  York  City  Borrows  from  Interborough. — .Arrange¬ 
ments  have  been  made  by  Comptroller  Prendergast  of  New 
York  City  for  a  loan  of  $2,225,000  from  the  Interborough  Rapid 
Transit  Company  and  allied  interests,  for  meeting  various 
municipal  obligations  before  ta.x  collections  are  made  in  Octo¬ 
ber.  This  is  the  first  occasion  upon  which  the  city  has  bor¬ 
rowed  money  through  any  source  other  than  banks  or  trust 
companies.  The  Tnterborough  company  had  some  $32,000,000 
on  hand  which  it  had  borrowed  for  fm.ancing  improvements  to 
its  system,  and  was  in  a  position  to  offer  the  funds  at  lower 
rates  than  obtainable  elsewhere.  The  loans  will  be  as  follows: 
From  the  Interborough  Rapid  Transit  Company,  $1,500,000,  at 
33/16  per  cent,  maturing  Oct.  30.  191T:  from  the  Rapid  Tran¬ 
sit  Subway  Construction  Company,  $500,000,  at  3*4  cent, 
maturing  Xov.  28,  1911.  and  $225,000.  at  334  per  cent,  from 
the  Subway  Realty  Company,  maturing  Jan.  2.  1912. 

Consolidated  Gas,  Electric  Light  &  Power  Company. — 
The  report  of  the  Consolidated  Gas,  Electric  Light  &  Power 
Company  of  Baltimore  for  the  year  ended  June  30,  1911,  shows 
gross  income  of  $4,867,776.  as  compared  with  $4,699,098  in 
1910.  Expenses  and  taxes  were  $2,455,440.  as  compared  with 
$2,265,534,  and  net  income  w’as  $2,412,336,  as  compared  against 
$2,433,564  in  the  previous  year.  Fixed  charges  amounted  to 
$1.. 377.403.  as  compared  with  $1,374,362.  and  the  surplus  avail¬ 
able  for  dividends  was  $1,034,932  as  compare<l  with  $1,059,202  in 
1910.  Preferred  dividends  w’ere  $423,^3  and  common  divi¬ 
dends  were  $283,001,  the  latter  being  $157,000  larger  than  in 
the  preceding  year.  These  deductions  left  a  balance  of  $328,- 
827,  as  against  $509,598  in  T910.  Of  this  amount  $219,049  was 
reserved  this  year  for  renewals,  as  compared  with  $275,596 
last  year,  leaving  a  surplus  of  $109,278  for  the  year  ended 
June  30,  1911,  as  compared  with  $252,002  in  1910. 

Bronx  Gas  &  Electric  Company. — The  Bronx  Gas  &  Elec¬ 
tric  Company  has  applied  to  the  Public  Service  Commission  for 
the  First  District  of  Xew  York  for  permission  to  issue  $80,000 
in  bonds,  the  proceeds  of  which  are  to  be  used  for  extensions 
and  improvements  to  its  plant.  The  bonds  are  to  be  issued 
under  its  first  refunding  mortgage  of  $1,500,000.  The  com¬ 
pany  has  bonds  outstanding  at  present  to  the  amount  of 
$797,000. 
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Washington,  Baltimore  &  Annapolis  Electric  Railway 
Company. — The  report  of  the  Washington,  Baltimore  & 
Annapolis  Electric  Railway  Company  for  August  was  issued 
last  week  and  showed  an  earning  record  for  the  month  which 
is  highly  satisfactory  to  the  officials.  The  gross  income  of  the 
property  for  August  was  $^>5,152,  as  against  $64,548  for  the 
same  month  of  1910,  the  increase  for  the  year  being  $604. 
Operating  e.xpcnscs  for  the  month  were  $29,537,  as  compared 
with  $29,332  for  last  year,  or  a  gain  of  $205  for  this  year. 
'Ihe  net  operating  income  for  the  month  was  $37,614,  as 
against  $35,212  for  last  year,  the  increase  for  this  August  being 
$2,401.  Erom  this  amount  were  deducted  fixed  charges,  taxes, 
etc.,  leaving  net  income  or  surplus  for  the  month  of  $15,536,  an 
increase  of  $11,540  over  the  corresponding  month  of  the 
preceding  fiscal  year.  The  percentage  of  operating  expenses 
to  gross  operating  revenue  for  the  month  was  43.99  per  cent, 
as  compared  with  45.44  per  cent  for  August,  1910.  The  gross 
operating  revenue  of  the  company  for  the  five  months  of  the 
fiscal  year  which  began  April  i,  1911,  was  $309,886,  as  com¬ 
pared  witli  $300,794  for  1910,  or  a  gain  of  $9,072.  Operating 
c.xpenses  were  $144,638  as  against  $147,349  for  last  year,  which 
represents  a  decrease  of  $2,711.  It  will  be  noticed  that  a  sav¬ 
ing  of  over  $2,000  occurred  in  operating  expenses  for  the 
five  months  as  compared  with  the  corresponding  five  months 
of  1910,  and  this  reduction  in  expenses  was  brought  about  also 
without  in  any  way  impairing  the  operating  efficiency  of  the 
property.  'I'he  percentage  of  operating  expenses  to  gross 
operating  revenue  for  the  five  months  was  46.66  per  cent 
as  against  48.97  per  cent  for  1910. 

Kings  County  Electric  Light  &  Power  Company. — The 
report  of  the  Kings  County  Electric  Light  &  Power  Com¬ 
pany,  including  that  of  the  Edison  Electric  Illuminating  Com¬ 
pany  of  Brooklyn,  for  the  month  of  August  shows  an  increase 
in  gross  earnings  of  $20,208  and  a  decrease  in  profit  and  loss 
surjihis  of  $7,405,  as  compared  with  August,  1910.  The  gross 
earnings  for  the  month  were  $365,171,  and  operating  expenses 
were  $186,711,  which  includes  general,  technical,  production 
and  distribution  expenses.  The  net  income  was  $178,459,  which 
was  an  increase  of  $3,493  over  the  corresponding  month  of 
the  previous  year.  The  bond  discount  written  off  was  $1,689 
and  depreciation  charges  were  $49,576.  Fixed  charges  were 
$6f),()8o,  leaving  a  profit  and  loss  surplus  for  the  month  of 
$60,213.  In  the  eight  months  ended  Aug.  30  gross  earnings 
were  $3,065,716,  an  increase  of  $272,102  over  this  item  in  the 
corresponding  period  in  1910.  Operating  expenses  were  $i,537,- 
592,  leaving  net  earnings  of  $1,528,124,  representing  an  in¬ 
crease  of  $72,383  over  the  net  income  for  the  same  period  the 
jirevioiis  year.  The  bond’  discount  written  off  was  $13,512, 
depreciation  charges  were  $371,327,  and  the  fixed  charges 
were  $522,582,  leaving  a  profit  and  loss  surplus  for  the  eight 
months  of  $620,701,  a  decrease  of  $10,530  as  compared  with 
the  iirofit  and  loss  surplus  for  the  corresponding  eight  months 
in  1910. 

Northwestern  Elevated  Railroad  Company. — The  annual 
report  of  the  Northwestern  Elevated  Railroad  Company  has 
been  issued  and  shows  a  surplus  for  the  year  of  $237,509,  an 
increase  of  $11,410  over  the  surplus  in  the  previous  year. 
Cross  earnings  were  $2,731,375,  as  compared  with  $2,632,039 
in  1910,  and  expenses  were  $1,084,804,  as  compared  with  $1,- 
055,686.  Net  earnings  were  $1,646,571,  as  against  $1,576,353. 
Charges,  taxes,  etc.,  w-ere  $1,209,062,  showing  a  slight  increase 
over  the  $1,200,254  in  charges  in  1910.  Preferred  dividends 
amounted  to  $200,000,  as  against  $150,000  in  1910,  leaving  a  sur¬ 
plus  of  $237,509,  as  mentioned  above.  Earnings  amounted  to 
8.7  per  cent  on  the  $5,000,000  preferred  stock,  as  compared  with 
7.5  per  cent  in  the  preceding  year.  The  report  states  that 
since  the  clo.se  of  the  fiscal  year  ended  June  30,  1911,  the  com¬ 
pany  has  made  a  new  mortgage,  covering  all  of  its  property,  to 
secure  $25,(xk),ooo  in  bonds,  all  of  which  has  been  issued  and 
sold. 

Otis  Elevator  Company. — During  the  first  eight  months 
of  its  present  fiscal  year,  including  Aug.  31,  gross  sales  of  the 
Otis  Elevator  Company  were  nearly  5  per  cent  larger  than  in 
the  corresponding  period  of  the  previous  year.  This  means 
that  the  business  of  the  company  in  this  time  was  the  best 
in  its  history.  From  the  present  scale  of  orders  and  inquiries, 
the  outlook  for  the  balance  of  the  year  is  very  encouraging, 
and  there  is  likelihood  of  decided  increase  in  both  gross  and 
net  returns  over  the  figures  in  1910.  It  is  expected  that  the 
company  will  earn  over  ii  per  cent  on  its  $6,375,300  common 


stock,  which  would  be  practically  four  times  the  3  per  cent 
now  paid. 

Consummation  of  Power  Merger  Expected. — It  is  stated 
that  between  95  and  98  per  cent  of  the  stock  of  the  North 
Shore  Electric  Company,  the  Economy  Light  &  Power  Com¬ 
pany  and  the  Illinois  Valley  Gas  &  Electric  Company  has  been 
deposited  with  the  Illinois  Trust  &  Savings  Bank,  in  accord¬ 
ance  w'ith  the  plan  of  the  Commonwealth  Edison  interests,  for 
consolidating  the  suburban  electric  light  and  power  companies 
hear  the  city. 

Receiver's  Compensation. — W.  O.  Johnson,  who  was  ap¬ 
pointed  receiver  for  the  Chicago  &  Mihvaukee  Electric  Railroad 
Company  on  Feb.  21,  1911,  has  been  allowed  $9,375  salary  for 
his  services  from  that  day  to  Sept.  i.  The  order  of  the  court 
also  provides  that  Mr.  Johnson  shall  be  paid  $1,500  a  month 
for  his  future  services  as  receiver  for  the  company. 


DIVIDENDS. 

American  Telephone  &  Telegraph  Company,  quarterly,  $2 
per  share,  payable  Oct.  16. 

Bell  Telephone  Company  of  Canada,  quarterly,  2  per  cent, 
payable  Oct.  14. 

Canadian  General  Electric  Company,  semi-annual,  preferred, 
3^2  per  cent;  quarterly,  common,  per  cent,  both  payable 
Oct.  2. 

Carolina  Power  &  Light  Company,  quarterly,  preferred, 
per  cent,  payable  Oct.  2. 

Chicago  City  Railways,  quarterly,  2j4  per  cent,  payable 
Sept.  30. 

Chicago  Telephone  Company,  quarterly,  2  per  cent,  payable 
Sept.  30. 

Commonwealth  Edison  Company,  quarterly,  per  cent, 
payable  Nov.  i. 

Cumberland  Telephone  &  Telegraph  Company,  quarterly,  2 
per  cent,  payable  Oct.  2. 

Duluth  Edison  Company,  quarterly,  preferred,  i}/2  per  cent, 
payable  Oct.  2. 

Minnesota  &  Ontario  Power  Company,  quarterly,  preferred, 
per  cent,  payable  Oct.  2. 

National  Carbon  Company,  quarterly,  common,  1^2  per  cent, 
payable  Oct.  14. 

Niagara  Falls  Power  Company,  quarterly,  $2  per  share,  pay¬ 
able  Oct.  16. 

Toronto  Railway  Company,  quarterly,  2  per  cent,  payable 
Oct.  15. 

Union  Traction  Company,  of  Indiana,  semi-annual,  preferred, 
2^  per  cent,  payable  Oct.  i. 

Western  Electric  Company,  quarterly,  $2  per  share,  pay¬ 
able  Sept.  30. 

Western  Union  Telegraph  Company,  quarterly,  three-fourths 
of  I  per  cent,  payable  Oct.  16. 

West  India  Electric  Company,  Ltd.,  quarterly,  preferred,  $2 
per  share,  payable  Sept.  30. 

REPORTS  OF  EARNINGS. 

AMERICAN  LIGHT  &  TRACTION  COMPANY. 


Period. 

Gross 

Earnings. 

Operating 

Expenses. 

Net 

Earnings. 

Fixed 

Charges. 

Net 

Surplus. 

•August,  1911 

$284,127 

$9,194 

$274,933 

.August,  1910 

267,302 

11,516 

255,786 

8m.,  .Aug.  ’ll 

2,597,331 

74,777 

2,504,554 

8m.,  -Aug.  ’10 

2,318,057 

79,862 

2,238,195 

BROOKLYN 
Yr..  Tune,  ’ll  $21,986,543 

RAPID  TRANSIT  COMPANY. 
$12,166,367  $10,117,700  $6,969,221 

$3,148,479 

Yr.,  June,  *10 

20,979,514 

11,737,110 

9,521,218 

6,909,622 

2,611,595 

CONSOI.IDATED  GAS, 

ELECTRIC 

LIGHT  & 

POWER  COMP.ANY. 

Yr.,  Tune,  ’ll 

$4,867,776 

$2,455,440 

$2,412,336 

$1,377,403 

$1,034,932 

Yr.,  June,  ’10 

4.699,098 

2,265,534 

2,433,564 

1,374,362 

1,059,202 

EDISON  ELECTRIC  ILLUMINATING  COMPANY  OF  BOSTON. 
Yr.,  Tune,  ’ll  $5,257,913  $2,796,803  $2,461,110  $189,993  $2,271,117 

Yr.,  June,  ’10  4,709,456  2,688,720  2,020,736  253,288  1,848,650 


KINGS  COUNTY  ELECTRIC  LIGHT  &  POWER  COMPANY. 
August,  1911  $365,171  $186,711  $178,460  $118,247  $60,213 

August,  1910  344,963  169,997  174,967  107,349  67,618 

8m.,  Aug.,  11  3,065,717  1,537,592  1,528,124  907,422  620,702 

8m.,  Aug.,  ’10  2,793,614  1,337,874  1,455,740  824,499  631,241 

NORTHWESTERN  ELEVATED  RAILROAD  COMPANY. 

Yr.,  Tunc,  ’ll  $2,731,375  $1,084,804  $1,646,571  $1,209,062  $437,509 

Yr.,  Tune,  ’10  2,632,039  1,055,686  1,576,353  1,200,254  376,098 
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General  News 


Construction  NeWs. 


ALABAMA  CITY,  ALA. — The  City  Council  is  contemplating  submit¬ 
ting  the  proposition  to  issue  from  $40,000  to  $50,000  in  bonds  for  the 
construction  of  an  electric-light  plant  and  water  works  system  to  a  vote 
of  the  people. 

BIRMINGHAM,  ALA. — The  Chamber  of  Commerce  bas  indorsed  the 
plan  to  install  an  ornamental  street-lighting  system  in  the  business  dis¬ 
trict  of  the  city.  The  cost  of  the  ornamental  lamps  is  estimated  at  $35,- 
000,  of  which  $23,000  has  already  been  subscribed.  It  is  proposed  to 
erect  200  ornamental  lamp  standards,  each  carrying  five  100-watt 
tungsten  lamps.  The  merchants  and  property  owners  will  pay  for  the 
installation  of  the  system  provided  the  city  will  maintain  the  lamps. 

GLOBE,  ARIZ. — Preparations  are  being  made  by  the  Globe  Water 
&  Irrigation  Company  for  the  installation  of  new  air  compressor  ma¬ 
chinery  in  connection  with  its  irrigation  system  near  San  Simon,  Ariz. 

GR.WF.TTE,  ARK. — A  petition  4ias  been  presented  to  the  City 
Council  by  a  majority  of  property  holders  asking  the  Council  to  pass 
necessary  ordinances  to  install  an  electric-light  plant  and  water-works 
system  in  Gravette.  It  is  proposed  to  issue  bonds  to  the  amount  of  $25,- 
000  to  provide  funds  for  same. 

OSCEOLA,  ARK. — The  City  Council  has  received  notice  from  the 
Abner  Driver  Light  &  Ice  Company  that  its  plant  will  be  closed  down 
Jan.  1,  1912.  The  primary  reason  for  this  action  is  the  refusal  of  the 
Council  to  grant  a  franchise  extension.  It  is  expected  that  the  city  will 
issue  bonds  to  build  a  municipal  plant. 

CALISTOG.A,  CAL. — The  local  electric-light  plant,  owned  by  William 
Spiers,  is  reported  to  have  been  purchased  by  the  Napa  Valley  Electric 
Company,  of  St.  Helena,  Cal. 

CHICO,  C.M,. — A  franchise  has  been  granted  to  George  E.  Springer 
to  construct  and  operate  an  electric  railway  on  certain  streets  in  Chico. 

COLTON,  C.‘\L. — The  Southern  California  Edison  Company  has 
awarded  the  contract  for  the  erection  of  a  large  distribution  station  in 
Colton  to  E.  Engstrum,  to  cost  $16,597. 

CORONA,  C.\L. — The  Pacific  Electric  Railway  Company  has  authorized 
the  construction  of  a  railway,  about  5  miles  in  length,  to  connect  the 
Corona  and  Colton  systems. 

DAV'IS,  CAL. — The  Pacific  Gas  &  Electric  Company  is  planning  to 
rebuild  its  substation  in  Davis. 

EL  C.AJON,  CAL. — The  question  of  installing  a  street  arc-lamp  system 
on  Main  Street  in  El  Cajon  is  under  consideration.  A  committee  has  been 
appointed  to  consult  with  the  officials  of  the  San  Diego  Consolidated! 
Gas  &  Electric  Company  in  regard  to  the  cost  of  installing  the  system. 

ESCONDIDO,  CAL. — The  City  Council  has  awarded  the  Escondido 
Utilities  Company  a  contract  for  street  lighting  for  a  period  of  five 
years.  The  contract  calls  for  nearly  twice  the  number  of  lamps  now  in 
use. 

FOLSOM,  CAL. — The  Pacific  Gas  &  Electric  Company  is  planning  to 
erect  a  transmission  line  from  Folsom  to  Roseville  in  the  near  future. 
The  company  will  also  supply  electricity  to  the  farmers  along  the  line  for 
lamps,  motors  and  other  purposes. 

LERDO,  C.M.. — The  San  Joaquin  Light  &  Power  Company,  of  Fresno, 
Cal.,  will  soon  begin  work  on  the  installation  of  electric-pumping  equip¬ 
ment  for  pumping  water  on  its  property  in  this  section. 

LOS  ANGELES,  C.\L. — The  Los  Angeles-Hollywood  Homes  Company 
has  acquired  property  in  the  Hollywood  district  and  is  planning  to  con¬ 
struct  and  operate  a  trackless  trolley  system. 

LOS  .\NGELES,  C.\L. — The  Board  of  Supervisors  will  receive  bids 
until  Oct.  16  for  an  electric-light  and  power  franchise,  covering  certain 
parts  of  the  county,  for  a  period  of  forty  years. 

LOS  ANGELES,  C.-\L. — Bids  will  be  received  until  Oct.  8  for  furnish¬ 
ing  electric-lighting  fixtures  for  the  Los  Angeles  Detention  Home.  Hudson 
&  Munsell  are  the  architects,  and  M.  J.  Delande  is  county  clerk. 

LOS  ANGELES,  CAL. — The  Board  of  Public  W'orks  has  signed  a 
contract  for  right  of  way  across  the  property  of  the  Alta  Vista  Hydraulic 
Power  Company  for  telephone  and  temporary  transmission  lines  of  the 
municipal  power  project. 

LOS  ANGELES,  CAL. — The  Alta  Planing  Mill  Company  has  secured 
the  general  contract  for  the  erection  of  a  hotel  at  Beverly  Hills,  near 
Los  Angeles,  for  the  Rodeo  Land  &  Water  Company,  for  about  $200,000. 
A  power  plant  will  be  installed  in  a  separate  building. 

LOS  ANGELES,  CAL. — The  Pacific  Electric  Railway  Company  has 
awarded  the  contract  for  grading  and  other  work  in  connection  with  its 
proposed  railway  from  Watts  to  Homeward  to  Robert  Sherer,  of  Los 
Angeles,  Cal.  The  proposed  road  will  connect  the  Pacific  Electric  and  Los 
Angeles-Redondo  systems. 


LOS  .ANGELES,  CAL. — To  test  the  feasibility  of  physical  connection 
between  the  two  telephone  systems,  the  Pacific  Telephone  &  Telegraph 
Comviany  (Bell)  and  Home  Telephone  Company  (automatic),  the  Board 
of  Public  Utilities  is  planning  to  install  five  trunk  lines  of  each  system, 
with  an  exchange  plant,  in  the  city  hall  building,  allowing  subscribers 
using  only  one  telephone  system  to  subscribe  to  the  intercommunicating 
system  through  this  exchange,  at  a  small  cost.  The  cost  of  operating  the 
plant  for  one  year  is  estimated  at  $5,000.  The  telephone  companies  have 
been  asked  if  they  will  permit  the  use  of  the  trunk  lines  for  this  purpose. 

LOS  ANGELES,  CAL. — Bids  will  be  received  by  the  Board  of  Public 
Works,  Los  Angeles,  Cal.,  until  Oct.  23,  for  furnishing  electrical  ma¬ 
chinery  and  equipment  consisting  of  main  generators,  exciter  generators, 
step-up  transformers,  step-down  transformers,  tools,  spare  parts  and 
supplies  for  the  proposed  power  plant  to  be  known  as  the  San  Francis- 
quito  No.  1  aqueduct,  plans  and  specifications  for  which  are  on  file  in  the 
office  of  the  Board  of  Public  Works,  City  Hall,  Los  Angeles.  Bids  will 
also  be  received  at  the  same  time  and  place  for  hydraulic  machinery, 
including  water  wheels  for  main  generating  units,  water  wheels  and  ap¬ 
purtenances  for  exciter  units,  central  oil  pressure  system  for  gov¬ 
ernors,  tools  and  appliances  for  the  San  Francisquito  canyon  power  plant. 

OAKLAND,  C.‘\L. — The  Oakland  Traction  Company,  a  subsidiary  of 
the  United  Properties  Company,  is  contemplating  increasing  the  output  of 
its  generating  plants  to  provide  power  to  operate  the  proposed  extensions 
of  the  Key  Route  and  the  Oakland  Traction  systems. 

ORANGE,  C.AL. — The  Board  of  Trustees  has  announced  its  intention 
of  enforcing  the  city  ordinance  requiring  the  placing  of  electric  wires 
underground  in  the  business  district  of  the  city. 

PAS.-\DEJIA,  C.-\L. — Plans  are  being  considered  by  the  city  for  the 
erection  of  a  new  buildingg  in  connection  with  the  municipal  electric- 
light  plant.  C.  W.  Koiner  is  manager. 

PASADEN.-X,  C.AL. — The  City  Council  has  awarded  the  contract  for 
erection  of  ornamental  lamp  standards  including  wiring  and  connections 
for  the  ornament-il  .street-lighting  system  on  South  Orange  Grove 
.\venue  to  N.  .\.  McNally,  for  $34,400. 

POMON.A,  C.AL. — The  residents  of  Kenoak  tract  are  planning  to  install 
an  ornamental  street-lighting  system.  The  wires  will  be  placed  under¬ 
ground.  Charles  Carrette  has  been  appointed  to  make  investigations  in 
regard  to  the  cost  of  the  work. 

RED  BLUFF,  CAL. — It  is  reported  that  E.  D.  Baker,  of  San  Francisco, 
Cal.,  will  install  pumping  machinery  to  be  operated  by  electric  motors  on 
his  Proberta  tract,  located  near  Red  Bluff. 

RIVERB.ANK,  CAL. — The  Santa  Fe  Railway  is  planning  to  in.stall 
electric  pumping  machinery  in  connection  with  its  new  water-works  sys¬ 
tem  at  Riverhead. 

S.ACRAMENTO,  CAL.— The  Corporation  Counsel  has  rendered  an 
opinion  that  the  Great  Western  Power  Company  must  provide  under¬ 
ground  conduits  for  its  transmission  lines  in  certain  districts  of  the  city, 
to  comply  with  the  city  ordinances. 

WHITLOCK,  C-AL. — It  is  reported  that  A.  H.  Ward,  of  San  Francisco, 
Cal.,  is  contemplating  the  construction  of  a  hydroelectric  power  plant  on 
Saxon  Creek  in  this  district. 

DENVER,  COL. — The  new  light  contract  ordinance  passed  by  the 
City  Council  has  been  approved  by  Mayor  Speer,  under  which  the  Denver 
Gas  &  Electric  Light  Company  agrees  to  furnish  75-watt  series  tungsten 
incandescent  lamps  for  parks  and  boulevards  at  $20  each  per  year  and 
to  place  the  wires  underground.  The  new  contract  runs  for  a  period 
of  ten  years,  dating  from  Jan.  1,  1911,  and  is  supplemental  to  one  en¬ 
tered  into  by  the  city  five  years  ago,  under  which  the  city  paid  $28  each 
per  year  for  the  lamps  now  in  use.  Should  the  price  of  electricity  be 
reduced  in  the  meantime  there  is  a  provision  for  arbitrating  the  price 
to  be  paid  for  the  service  by  the  city. 

EAGLE,  COL. — The  installation  of  an  electric-light  plant  in  Eagle 
is  reported  to  be  under  consideration.  It  is  proposed  to  utilize  water 
from  the  Eagle  River  to  operate  the  plant. 

NAUGATUCK,  CONN. — The  Housatonic  Power  Company  has  an¬ 
nounced  a  reduction  in  the  price  of  electricity  for  lamps  to  take  effect 
immediately.  The  rate  for  the  first  50  kw  has  been  reduced  from  12  to 
11  cents  per  kw-hour  and  the  minimum  charge  has  been  reduced  from 
$1  to  50  cents.  The  company  has  also  reduced  its  rates  for  power 
service.  The  reduction  wa^  voluntary  on  part  of  the  company. 

W.ATERBURY,  CONN. — The  resolution  passed  by  the  Board  of 
.Aldermen  authorizing  a  referendum  vote  to  be  taken  at  the  coming  election 
on  the  question  of  establishing  a  municipal  lighting  plant  in  Waterbury 
has  been  approved  by  Mayor  Hotchkiss. 

WASHINGTON,  D.  C. — Bids  will  be  received  at  the  office  of  the  Com¬ 
missioners  of  the  District  of  Columbia,  Washington,  D.  C.,  until  Oct.  2 
for  furnishing  one  16-in.  heavy  back-geared,  motor-driven  crank  shaper. 
Specifications  and  form  of  proposal  may  be  obtained  from  the  purchasing 
officer  of  the  District  of  Columbia. 
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WASHINGTON,  D.  C. — Proposals  will  be  received  at  the  office  ot 
the.  Commissioners  of  the  District  of  Columbia,  Washington,  D.  C.,  until 
Sept.  28  for  furnishing  and  installing  one  steam  engine  and  electric 
generator  in  the  Armstrong  Manual  Training  School,  Washington,  D.  C. 
Specifications  and  form  of  proposal  may  be  obtained  from  the  purchasing 
officer  of  the  District  of  Columbia. 

W.ASniNGTON,  D.  C. — Bids  will  be  received  at  the  office  of  the 
Supervising  Architect,  Treasury  Department,  Washington,  D.  C.,  until 
Oct.  14  for  furnishing  and  installing  lighting  fixtures  in  the  United 
States  buildings  at  Brazil,  Ind. ;  Fairbury,  Neb.;  Hillsdale,  Mich.;  Mount 
Clemens,  Mich.;  Murphysboro,  Ill.;  Rock  Island,  Ill.;  Wabash,  Ind.; 
Watertown,  Wis. ;  Willmar,  Minn.,  and  Ottumwa,  la.,  in  accordance  with 
drawings  and  specifications,  copies  of  which  may  be  obtained  at  the 
above  office.  James  Knox  Taylor  is  Supervising  Architect. 

I’ENS.ACOLA,  FL.\. — Proposals  will  be  received  at  the  office  of  the 
clerk  of  the  Board  of  County  Commissioners  of  Escambia  County,  Pensa¬ 
cola,  Fla.,  until  Sept.  26  for  furnishing  and  installing  combination  elec¬ 
tric  and  gas  fixtures  for  the  new  county  jail  and  court  house  building. 
Plans  and  si>ecitications  may  be  obtained  from  the  clerk  of  the  circuit 
court,  court  house,  Pensacola,  Fla.  James  MacGibbon  is  clerk  of  board. 

ST.  .'XUGUSTINE,  FLA. — The  property  of  the  St.  Johns  Light  & 
Power  Company,  of  St.  Augustine,  Fla.,  recently  placed  in  the  hands 
of  a  receiver,  will  be  sold  at  a  special  master’s  sale  on  (Jet.  2.  The 
system  includes  the  street-railway  system  and  electric-light  and  power 
plant. 

TALL.MIASSEE),  FLA. — Bids  will  be  received  until  Sept.  25  by  the 
Board  of  Managers  of  the  mnniciiKil  electric-light  and  water  jilant  for 
a  300  kw  direct-connected  unit  with  switchboard  panel,  specifications  tor 
which  may  be  obtained  at  the  office  of  the  board.  C.  11.  Ellis  is 
siii>erintcndent  of  the  plant. 

ATL.ANTA,  GA. — .Xpplication  has  been  made  for  a  charter  for  the 
Georgia  Railway  &  Light  Company  by  Charles  Magee,  John  M.  MeWhin- 
ney,  George  A.  Kingston  and  Robert  Mathisen,  of  Toronto,  Can.;  J.  J. 
Spalding,  Forrest  .\dair,  Alexander  C.  King,  E.  Marvin  Underwood. 
Hughes  Spalding  and  George  W.  .\dair,  of  .\tlanta,  Ga.  The  company 
will  be  capitalized  at  $27,000,000,  and  proposes  to  build,  purchase,  lease 
and  acquire  .street  and  interurban  railways  with  their  franchises  in  the 
cities  and  towns  of  .Xtlanta,  East  Point,  College  Park  and  Haneville.  in 
Fulton  County,  and  in  Stone  Mountain,  Clarkston,  Decatur,  East  Lake, 
Lakeview,  Oakhurst,  Kirkwood  and  .\tlanta,  in  DeKalb  County.  It  is 
reported  that  the  company  will  operate  about  200  miles  of  road.  It  is 
also  rumored  that  the  company  may  acquire  control  of  the  Georgia  Rail¬ 
way  &  Electric  Company  and  the  Georgia  Power  Company. 

MULLAN,  ID.MIO. — .Xrrangements  have  been  completed  by  the  Mul- 
Ian  Electric  Light  &  Power  Company  for  the  construction  of  a  brick 
building  at  Second  and  Pine  Streets. 

.\LTO\,  ILL. — The  Alton,  Jacksonville  &  Peoria  Electric  Railway 
Company  is  reported  to  have  entered  into  a  contract  with  the  .\lton. 
Granite  &  St.  Louis  Traction  Company  to  supply  electricity  to  operate  its 
system  until  electrical  energy  generated  at  the  Keokuk  dam  is  obtainable. 
It  is  understood  that  the  Alton,  Jacksonville  &  Peoria  Electric  Railway 
Company  has  decided  not  to  install  a  power  plant. 

BLOOMINGTON,  ILL. — Preparations  are  being  made  for  the  in¬ 
stallation  of  125  additional  ornamental  street  lamps. 

nilC.XGO,  ILL. — The  capital  stock  of  the  Commonwealth  Edison  Com- 
I>any  has  been  increased  by  $4,950,000,  the  proceeds  to  be  used  in  connec¬ 
tion  with  the  development  of  power  to  be  used  in  the  operation  of  ele¬ 
vated  railways  and  surface  traction  lines. 

G.XLESBURG,  ILL. — Plans  are  being  considered  for  the  installation  of 
a  new  street-lighting  system  in  the  business  district.  It  is  proposed  to 
install  magnetite  lamps. 

PAXTON,  ILL.— .\t  an  election  held  Sept.  12  the  proposition  to  issue 
$17.0(10  in  bonds,  the  proceeds  to  be  used  to  install  a  municipal  electric- 
ligbt  and  water-works  system  in  Paxton,  was  carried.  Electrical  service 
is  now  supplied  by  the  Paxton  Electric  Company. 

PR.MRIE  CITY,  ILL. — The  local  electric-light  plant  was  destroyed  by 
tire  on  Sept.  5,  causing  a  loss  of  about  $10,000.  The  town  is  at  present 
without  street-lighting  service. 

QUINCY,  ILL. — The  Quincy  Gas,  Electric  &  Heating  Company  has 
awarded  the  contract  for  placing  its  wires  underground  to  the  J.  VV. 
Turner  Construction  Company,  of  Des  Moines,  la. 

ST.  JOSEPH,  ILL. — The  Central  Illinois  Electric  Company  has  been 
granted  a  thirty-year  franchise  to  operate  an  electric-light  plant  in  St. 
Joseph.  The  company  has  also  been  awarded  a  contract  to  light  the  streets 
of  the  city  for  a  period  of  ten  years.  Under  the  terms  of  the  contract 
the  company  is  to  supply  forty  lamps  of  80  cp  at  $900  per  year. 

-ANDERSON,  IND. — Improvements  and  extensions  are  contemplated  to 
the  municipal  electric-light  plant,  involving  an  expenditure  of  about 
$30,000.  The  installation  of  a  turbo-generator  is  being  considered. 

-AUBURN,  IND. — The  County  Council  has  voted  to  appropriate  $30,- 
000  for  the  installation  of  the  proposed  power  plant,  recently  asked  for 
by  the  County  Commissioners.  .As  $8,000  will  be  needed  at  once,  it  is 
said,  arrangements  will  be  made  so  that  the  amount  will  be  available 
immediately. 

ELKHART,  IND.— Work  has  commenced  on  the  construction  of  a  large 
concrete  dam  and  power  house  on  the  St.  Joseph  River  in  Elkhart  by  the 


Indiana  &  Michigan  Electric  Company.  The  new  dam,  it  is  said,  will 
create  a  lake  7  miles  long. 

FT.  WAYNE,  IND. — .A  composite  design  has  been  adopted  for  the 
ornamental  lamp  standards  for  the  cluster  lamp  system,  which  will  be 
manufactured  by  the  Murray  Manufacturing  Company.  Each  standard 
will  cairy  four  lamps  with  12-in.  globes.  Ten  posts  to  the  square  will 
be  used. 

GREENFIELD,  IND. — "fhe  City  Council  has  given  its  approval  for 
erecting  ornamental  lamp  standards  on  the  public  square  and  has  appro¬ 
priated  $900  for  that  purpose.  Efforts  are  being  made  by  the  business 
men  to  raise  $1,800,  which  is  their  share  of  the  cost  of  the  project.  After 
the  system  is  installed  the  city  agrees  to  furnish  electricity  and  main¬ 
tain  the  lamps.  Thirty-three  lamp  standards  will  be  erected. 

HUNTINGTON,  IND. — The  installation  of  an  ornamental  street¬ 
lighting  system  in  the  business  section  of  the  city  is  under  way,  John 
VV.  Hier  is  superintendent  of  the  municipal  electric-light  plant. 

INDIANAPOLIS,  IND. — The  Commissioners  of  Marion  County  have 
granted  the  Indianapolis  &  Delphi  Traction  Company  a  franchise  to  con- 
itruct  and  operate  an  electric  railway  from  the  State  Fair  grounds  north 
on  the  range  line  to  the  Hamilton  County  line. 

INDLANAPOLIS,  IND. — The  Merchants’  Heat  &  Light  Company  has 
filed  a  notice  with  the  Secretary  of  State  showing  an  increase  in  its  capi¬ 
tal  stock  from  $500,000  to  $3,000,000,  the  proceeds  to  be  used  to  care  for 
future  developments.  Edward  L.  McKee  is  president. 

KENTL.AND,  IND. — The  Town  Council  has  granted  Robert  W.  How¬ 
ard  a  franchise  to  install  and  operate  an  electric-light  plant  in  Kentland. 
The  franchise  provides  for  a  twenty-four-hour  service. 

MISH-AWAKA,  INI). — Plans  are  being  considered  by  the  Chapin  Park 
Improvement  Association  for  the  installation  of  a  new  lighting  system 
in  Chapin  Park.  It  is  proposed  to  install  cluster  lamps  similar  to  those 
used  in  the  business  district  of  the  city.  .Albert  Leisure  is  president. 

COLU.MBUS  JUNCTION,  LA. — Steps  have  been  taken  to  organize 
a  company  to  install  an  electric-light  plant  in  Columbus  Junction.  R. 
1).  Parker,  of  Lake  Crystal,  la.,  is  said  to  be  interested  in  the  project. 

DEEP  RIVER,  LA. — .At  an  election  held  recently  the  proposition  to 
issue  bonds  for  the  installation  of  a  municipal  electric-lighting  system  was 
carried.  The  plans  call  for  a  twenty-four-hour  service. 

DEFIANCE,  I  A. — Arrangements  are  being  made  by  the  Defiance 
Press  Steel  Company,  manufacturer  of  steel  beer  and  milk  cases  and 
steel  bottle  cases,  for  improvements  to  its  plant  in  East  Defiance  this 
fall,  to  cost  approximately  $25,000.  It  is  proposed  to  erect  three  addi¬ 
tions  to  the  plant  and  install  a  large  amount  of  electric  galvanizing 
equipment.  About  750  kw  will  be  required  to  operate  the  galvanizing 
plant. 

DES  MOINES,  I.A. — Contracts  have  been  awarded  by  the  Des  Moines 
City  Railway  Company  to  the  J.  VV’.  Turner  Construction  Company  for  the 
construction  of  an  addition  to  its  power  house,  30  ft.  by  60  ft.,  and  a  con¬ 
crete  coal  bin  with  a  capacity  of  2500  tors,  and  for  the  construction  of  a 
new  water  intake  system  from  the  river,  at  a  total  cost  of  $43,000.  The 
Des  Moines  Bridge  &  Iron  Company  was  awarded  contract  for. the  erec¬ 
tion  of  steel  cranes  to  be  used  for  handling  coal,  at  $11,000.  The  cranes 
were  furnished  by  the  Whiting  Foundry  Company,  of  Harvey,  Ill.,  for 
$11,000. 

DENISON,  LA. — The  Council  has  passed  an  ordinance  requiring  all 
electric  wires  to  be  placed  underground  in  Denison. 

FT.  DODGE,  lA. — The  contract  for  construction  of  the  proposed 
dam  across  the  Des  Moines  River  af  Ft.  Dodge  by  the  Northern  Iowa 
Power  &  Light  Company  is  reported  to  have  been  awarded  to  Butler 
Brothers,  of  St.  Paul,  Minn. 

OSK.ALOOS.A,  LA. — It  is  reported  that  plans  are  being  considered  for 
the  construction  of  a  hydroelectric  power  plant  to  supply  the  city  with 
electricity  for  lamps  and  motors.  J.  J.  Henry,  of  Chicago,  Ill.,  and  C.  A. 
Miller,  of  Des  Moines,  la.,  are  said  to  be  interested  in  the  project. 

ROCKFORD,  LA. — The  local  electric-light  plant,  which  was  recently 
purchased  by  Charles  VV’alker,  is  being  thoroughly  overhauled  and  im¬ 
provements  made  to  the  service. 

SILVER  CITY,  LA. — At  an  election  held  recently  the  citizens  voted 
in  favor  of  the  proposition  to  grant  the  Silver  City  Light  &  Power  Com¬ 
pany  a  franchise  to  erect  and  operate  an  electric-light  plant  in  Silver 
City. 

WEBSTER  CITY,  L-\. — The  total  lines  of  the  Martin  Telephone  Com¬ 
pany  in  this  part  of  Iowa  are  reported  to  have  been  purchased  by  the  Iowa 
Telephone  Company. 

BLUE  R.-VPIDS,  KAN.— Plans  have  been  completed  by  the  Allen  Engi¬ 
neering  Company,  of  Chicago,  Ill.,  for  the  construction  of  a  combined 
hydroelectric  and  sleam  power  plant  for  Jason  Yurann  at  Blue  Rapids, 
Kan.  The  proposed  dam  will  be  900  ft.  long  with  a  fall  of  25  ft.  and 
will  impound  water  for  three  generating  units.  The  proposed  plant  will 
cost  about  $500,000  and  will  have  an  output  of  3600  kw. 

ST-AFFORD,  K.AN. — The  formal  transfer  of  the  Larabee  electric-light 
plant  to  the  city  was  made  Sept.  6.  The  plant  is  now  operated  by  the 
municipality.  The  plant  was  purchased  by  the  city  last  June  for  $14,000, 
but  owing  to  delays  in  completion  of  the  new  power  house  the  formal 
transfer  was  delayed.  The  new  street-lighting  system  will  be  turned  on  in 
a  short  time. 

LEXINGTON,  KY. — The  Kentucky  Traction  &  Terminal  Company  h?' 
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awarded  a  contract  for  the  construction  of  its  power  house  to  the 
Combs  Lumber  Company,  of  Lexington,  Ky.  The  Pittsburgh  Bridge 
&  Iron  Company  has  the  contract  for  the  structural  ironwork.  Contracts 
for  equipment  have  already  been  placed. 

LOUISVILLE,  KY. — The  Commercial  Club  is  considering  the  question 
of  securing  an  ornamental  lighting  system  for  the  bu»ness  district  of  the 
city. 

OWENSBORO,  KY. — The  contract  for  the  installation  of  a  steam  turbo¬ 
generator  set  in  the  municipal  electric-light  plant  has  been  awarded  to 
the  Westinghouse  Electric  &  Manufacturing  Company.  The  George  F. 
Stocker  Company,  of  St.  Louis,  Mo.,  was  awarded  the  contract  for  a  new 
switchboard.  The  cost  of  the  new  equipment  will  be  about  $14,500. 

SHREVEPORT,  LA. — The  City  Commissioners  have  decided  to  call  an 
election  on  Oct.  17  to  vote  on  the  proposition  to  issue  $310,000  in  bonds, 
the  proceeds  to  be  used  for  the  installation  of  a  municipal  electric-light 
plant  in  Shreveport,  La.  The  commissioners  have  entered  into  a  tentative 
six-year  contract  with  the  Shreveport  Gas,  Electric  Light  &  Power  Com¬ 
pany  for  street  lighting  under  the  terms  of  which  the  company  has  agreed 
to  reduce  the  price  of  arc  lamps  from  $75  to  $62.50  each  per  year  and 
to  reduce  the  price  of  electricity  to  private  consumers  from  9.22  cents 
per  kw-hour  to  8}4  cents  per  kw-hour. 

B.\NGOR,  MAINE. — The  Bangor  Power  Company  has  filed  amend¬ 
ments  to  its  charter  increasing  its  capital  stock  from  $1,250,000  to  $1,- 
750,000. 

W.\TER\TLLE,  M.\INE. — The  capital  stock  of  the  Central  Maine 
Power  Comi>any  has  been  increased  by  $100,000. 

BALTIMORE,  MD. — The  Board  of  Awards  on  Sept.  14  awarded  con¬ 
tract  for  an  electric  generator  and  switchboard  for  the  sewage  pumping 
station  to  the  Thomas  C.  Basshor  Company,  for  $5,712. 

BEVERLY,  MASS. — The  Beverly  Gas  &  Electric  Company  has  an¬ 
nounced  a  reduction  in  the  price  of  electricity  for  commercial  purposes 
from  13  to  11  cents  per  kw-hour,  to  take  effect  Jan.  1,  1912,  and  for 
gas  from  $1.15  to  $1.10  per  1000  cu.  ft.,  to  take  effect  from  Oct.  1.  The 
company  expects  to  have  its  new  River  Street  station  completed  by  the 
first  of  the  year. 

IIUBBARDSTON,  M.XSS. — The  Selectmen  of  Hubbardston  have 
granted  locations  for  lamps  in  connection  with  the  proposed  street¬ 
lighting  system,  consisting  of  fifty  lamps,  for  which  wiring  will  begin  at 
once.  A  transformer  station  will  be  erected  on  the  Worcester  Road  in 
Hubbardston. 

HY.'X'NNIS,  M.XSS. — The  Buzzards  Bay  Electric  Company,  of  Fal¬ 
mouth,  .XI ass.,  has  secured  control  of  the  Hyannis  .Xcetylene  Gas  Com¬ 
pany.  A  temporary  electric-lighting  plant  will  be  installed  by  the  com¬ 
pany  at  once  to  supply  electrical  service  in  this  vicinity.  The  gas  plant 
will  be  operated  as  at  present. 

LITTLETON,  M.-XSS. — .Xt  an  election  held  Sept.  5  the  town  voted  to 
install  an  electric-light  plant  and  water-works  system,  to  cost  about  $65,- 
000,  for  which  bonds  were  authorized  at  the  last  session  of  the  Legislature. 
As  yet  the  town  has  not  decided  whether  to  install  a  municipal  plant  to 
generate  electricity  and  for  pumping  water  or  to  erect  a  distributing  sys¬ 
tem  and  purchase  energy  for  both  the  lighting  and  pumping  systems. 
It  is  reported  that  propositions  have  been  submitted  by  the  Lowell  Elec¬ 
tric  Light  Corporation,  the  Edison  Electric  Illuminating  Company  and 
the  Connecticut  River  Transmission  Company  to  furnish  electricity  in  case 
the  city  decides  to  purchase  its  energy. 

NORTH  BROOKFIELD,  M.XSS. — Extensive  improvements  arc  contem¬ 
plated  to  the  Oxford  line  mills  in  North  Brookfield.  Contract  has  been 
awarded  for  the  construction  of  a  new  power  house  at  School  and  Grove 
Streets  to  X^^  W.  Fullam,  to  cost  $2,500.  The  equipment  of  the  power 
plant  will  include  a  240-kw  generator  and  a  compound  engine,  for  which 
contracts  have  been  placed  at  a  cost  of  $7,500.  Orders  will  soon  be 
placed  for  250  looms.  Benjamin  C.  Mudge  is  treasurer  of  the  company. 

OR.XNGE,  ^lASS. — An  agreement  has  been  entered  into  between 
lighting  committee  and  the  Athol  Gas  &  Electric  Company  whereby  the 
arc  lamps  now  in  use  will  be  replaced  by  incandescent  lamps  and  an 
all-night  service  established. 

I’E.-XBODY,  MASS. — The  contract  for  building  an  additiop  to  the 
municipal  power  station  has  been  awarded  to  the  E.  H.  Porter  Com¬ 
pany  of  Peabody,  for  $3,179.  The  building  will  be  25  ft.  x  50  ft.,  and 
will  provide  space  for  three  new  boilers. 

WEYMOUTH,  M.XSS. — The  Weymouth  Light  &  Power  Company  has 
applied  to  the  Massachusetts  Gas  &  Electric  Light  Commissioners  for 
permission  to  issue  500  shares  of  additional  capital  stock  of  par  value  of 
$100,  the  proceeds  to  be  used  for  payment  of  floating  indebtedness  and 
cost  of  enlarging  plant. 

WORCESTER,  MASS. — The  Worcester  Electric  Light  Company  has 
just  completed  its  new  power  station  and  is  in  the  market  for  a  5000-kw 
turbine  and  three  boilers  of  600  hp  each. 

VX’ORCESTER,  MASS. — The  Worcester  Suburban  Electric  Company  has 
been  granted  relocations  on  West  Main  Street  in  Millbury,  Mass.,  and  lo¬ 
cations  for  a  new  pole  line  from  West  Millbury  to  the  Auburn  line. 

B.'XY  CITY,  MICH. — The  electric-light  committee  has  awarded  a  con¬ 
tract  to  the  XVestinghouse  Electric  &  Manufacturing  Company  for  145 
metallic-flame  arc  lamps  for  $3,605  to  replace  the  open-arc  lamps  now  in 
use  on  the  west  side.  William  H.  Fitzhugh,  superintendent  of  the  mu¬ 
nicipal  electric  plant,  has  notified  the  committee  that  no  more  lamps 


can  be  placed  on  the  east  side  until  the  output  of  the  plant  is  increased. 

HASTINGS,  MICH. — The  Interurban  Construction  Company  is  re¬ 
ported  to  have  been  granted  a  franchise  to  construct  an  electric  railway 
through  the  principal  streets  of  Hastings.  W.  L.  Sontag  is  manager  of 
the  company. 

AITKIN,  MINN. — .-X  proposition  has  been  submitted  to  the  Council 
by  M.  D.  Stoner,  head  of  the  Cuyanna  Range  Light  &  Power  Company, 
of  Deerwood,  Minn.,  offering  to  lease  the  municipal  electric-light  plant 
for  a  term  of  fifteen  years  and  to  supply  electricity  to  the  city  from  2 
cents  to  6  cents  per  kw-hour  and  for  lighting  purposes  at  10  cents  per 
kw-hour,  subject  to  discounts  for  prompt  payment.  A  committee  has 
been  appointed  to  consider  the  proposition  and  if  favorable  the  propo¬ 
sition  will  be  submitted  to  a  vote  of  the  people. 

CHISHOLM,  MINN. — .Arrangements  are  being  made  by  the  Range 
Power  Company  to  commence  work  on  a  water-power  development  on 
Sturgeon  Lake,  about  25  miles  north  of  Chisholm.  The  company  proposes 
to  extend  its  transmission  lines  to  the  towns  in  the  vicinity  to  supply 
electrical  service.  It  is  reported  that  the  Water,  Light,  Power  and  Build¬ 
ing  Commission  is  contemplating  an  expenditure  of  $12,000  for  street 
lamps  during  the  coming  year. 

FERGUS  FiXLLS,  MINN. — The  Otter  Tail  Power  Company  is  re¬ 
ported  to  be  contemplating  the  construction  of  two  new  dams  and  the 
installation  of  a  steam  pumping  plant. 

MINNEAPOLIS,  MINN. — Contracts  have  been  awarded  by  the  City 
Council  for  the  installation  of  an  electric  light  plant  at  the  city  cr^ 
matory  as  follows.  To  the  Northwest  Electrical  Company,  of  Minne¬ 
apolis,  Minn.,  for  station  equipment,  at  $5,720;  for  pole  lines  and  150 
magnetite  arc  lamps  to  R.  B.  XX’hitacre  &  Company,  of  St.  Paul,  Minn., 
for  $13,979  and  $4,890,  respectively,  and  to  the  Electric  Machinery  Com¬ 
pany,  of  Minneaiiolis,  Minn.,  for  generator,  etc.,  at  $8,279;  steam  engine 
equipment  at  $8,781. 

ST.  PAUL,  MINN. — The  City  Council  has  awarded  the  St. 
Paul  Gas  Light  Company  a  contract  for  lighting  the  streets  of 
the  city  with  electricity  for  a  term  of  two  years.  The  company  is  also 
to  supply  gas  for  the  incandescent  gas  lamps  for  two  years.  The  Pat¬ 
terson  Street  Lighting  Company  was  awarded  a  two-year  contract  for 
maintaining  gas  and  gasoline  lamps. 

ST.  PETER,  MINN. — The  Tri-State  Telephone  Company  is  reported  to 
be  negotiating  for  the  purchase  of  the  properties  of  the  Nicollet  County 
Telephone  Company,  which  owns  exchanges  at  St.  Peters,  Cleveland,  Ca- 
sota.  New  Sweden,  Nicollet,  I.a  Fayette,  Gibbon  and  Gaylord,  with  pole 
lines  in  Nicollet,  Lc  Sueur,  .Sibley  and  Kenville  counties.  The  franchise 
of  the  company  in  St.  Peter  expired  two  years  ago  and  permission  to  in¬ 
crease  rates  has  been  sought  in  exchange  for  promised  improvements. 

VIRGINI.X,  MINN. — A  petition  has  been  presented  to  the  (hty  t'oun- 
cil  asking  for  the  appointment  of  a  special  water  and  light  commission 
to  make  investigations  with  a  view  of  purchasing  the  local  light  and 
water  plants  to  be  owned  and  operated  by  the  municipality.  The  pro- 
IKised  ordinance  provides  for  an  appropriation  of  $2,500  to  carry  on  the 
investigation. 

COLUMBUS,  MISS. — Louis  Shull,  care  of  The  Subway,  Columbus, 
Miss.,  it  is  reported,  is  contemplating  the  installation  of  an  electiic 
plant,  to  be  operated  by  gasoline  power,  of  sufficient  output  to  provide 
for  400  incandescent  lamps  of  16  cp  and  three  small  passenger  elevators 
and  would  like  to  secure  information  pertaining  to  such  a  plant  ainl 
cost  of  same. 

H.XTTIESBURG,  MISS. — The  management  of  the  Hattiesburg  Trac¬ 
tion  Company  has  been  taken  over  by  Doherty  &  Company,  of  New 
York,  N.  Y.  The  new  management  contemplates  extensive  improvements 
and  extensions  to  the  system  involving  an  expenditure  of  about  $100,000, 
of  which  about  $25,000  will  be  expended  on  the  electric  system,  $25,000 
for  the  installation  of  new  gas  mains  and  other  improvements  to  the 
gas  system  and  $50,000  for  the  street  railway  system,  including  the 
purchase  of  new  cars,  extensions  to  car  lines,  etc.  A.  B.  Patterson  will 
be  local  managei. 

BEXTER,  MO. — The  Bevier  Commercial  Club  has  entered  into  a 
contract  with  Fairbanks,  Morse  &  Company,  of  St.  Louis,  Mo.,  for  the 
construction,  maintenance  and  operation  of  an  electric-light  plant  in 
Bevier. 

PARM.-X,  MO. — The  National  Motor  &  Supply  Company,  of  Cairo,  .Xlo., 
has  secured  the  contract  for  the  installation  of  an  electric-light  plant 
in  Parma.  The  equipment  will  include  one  35-hp  Olds  gasoline  engine 
and  one  25-kw  direct-current  generator  and  accessories,  to  cost  about 
$5,000.  The  plant  is  being  installed  by  Messrs.  Malcomb  &  Hull,  of 
Parama,  who  have  been  granted  a  twenty-five-year  franchise  by  the  town 
and  also  a  contract  for  street  lighting  for  a  period  of  five  years. 

BUTTE,  MONT. — Bids  will  be  received  until  Oct.  12  by  the  Board  of 
County  Commissioners  for  furnishing  lighting  fixtures  for  the  new  county 
court  house.  Link  &  Haire,  State  Savings  Bank  Building,  Butte,  Mont., 
are  the  architects, 

LIBBY,  MONT. — It  is  reported  that  a  Massachusetts  syndicate  is 
contemplating  a  hydroelectric  development  at  Kootenai  Falls,  Mont.,  in¬ 
volving  an  expenditure  of  $6,000,000.  It  is  proposed  to  develop  about 
80,000  hp  for  distribution  in  western  Montana,  northern  Idaho  and 
northeastern  XVashington.  The  plant  will  be  located  at  a  point  about  7 
miles  east  of  Troy,  Idaho,  and  11  miles  west  of  Libby,  Mont.  The  prin¬ 
cipal  transmission  lines  will  be  as  follows;  To  Kalispell,  Mont.,  100  miles 


774  ELECTRICAL  WORLD.  Vol.  58,  No.  13. 


in  length ;  Spokane,  Wash.,  90  miles;  Wallace,  Idaho,  60  miles;  Sand- 
point,  Idaho,  38  miles,  and  Republic,  Wash.,  the  new  gold  camp,  110 
miles.  J.  A.  Coram,  of  Boston,  Mass.,  and  Chandler  M.  Wood  are  in¬ 
terested  in  the  project. 

LIVINGSTON,  MONT. — The  Madison  River  Power  Company  Is  plan 
ning  to  extend  its  transmission  lines  from  Livingston  to  Lewiston  through 
the  Sliields  River  Valley.  The  company  will  supply  electricity  in  Clyde 
Park,  Wilsail  and  other  towns  in  the  valley. 

WIBAUX,  MONT. — The  Council  is  reported  to  be  considering  the  ques¬ 
tion  of  installing  a  street-lighting  system  in  Wibaux. 

CURTIS,  NEB. — We  are  informed  that  the  installation  of  a  municipal 
electric-light  plant  in  Curtis,  to  cost  about  $7,500,  is  under  consideration. 

F.  E.  Dillman  is  City  Clerk. 

KEENE,  N.  II. — The  Keene  Gas  &  Electric  Company  is  contemplating 
extending  its  transmission  lines  to  Winchester  and  Swanzey.  Steps  have 
been  taken  by  the  company  to  secure  right-of-way  for  same. 

MANCHESTER,  N.  H. — The  .Amoskeag  Manufacturing  Company  is 
planning  to  connect  and  consolidate  its  two  large  power  plants,  one  in 
the  northern  division  and  the  other  in  the  southern  division,  botli  lo¬ 
cated  on  the  east  bank  of  the  river.  A  pipe  line  will  be  laid  in  the  bed 
of  the  canal  to  connect  the  two  systems. 

EATONTOWN,  N.  J. — The  proposition  to  appropriate  $2,000  for  ex¬ 
tensions  to  the  electric-lighting  system  in  Eatontown  village  will  be 
submitted  to  the  voters  at  the  coming  election. 

ROCKAWAY,  N.  J. — The  Morris  &  Somerset  Electric  Company  has 
applied  to  the  Borough  Council  for  a  fifty-year  franchise  to  supply  elec¬ 
tricity  In  Rockaway  for  lamps  and  motors. 

TRENTON,  N.  J. — The  Trenton  Street  Railway  C'ompany  is  contemplat¬ 
ing  the  installation  of  a  7S0-kw  turbine  in  its  power  station  in  Trenton. 

LAS  CRUCES,  N.  M. — The  I^s  Cruces  Electric  Light  &  Ice  Com¬ 
pany,  it  is  reported,  is  contemplating  the  installation  of  new  machinery 
and  making  other  improvements  to  its  plant,  for  which  bonds  to  the 
amount  of  $75,000  have  been  issued. 

BROOKLYN,  N.  Y. — An  ordinance  has  been  approved  by  the  Mayor 
of  New  York  providing  for  an  issue  of  corporate  stock  to  the  amount 
of  $15,000  to  erect  feeder  lines  to  supply  electricity  for  lamps  and 
motors  for  the  Kings  County  Hospital,  under  the  jurisdiction  of  the 
Department  of  Public  Charities. 

INDUSTRY,  N.  Y. — The  Board  of  Managers  of  the  State  Industrial 
and  Agricultural  School  has  awarded  the  contract  for  furnishing  elec¬ 
tricity  for  lighting  the  school  to  the  Niagara  Power  Company.  It  is 
expected  to  have  the  installation  of  the  system  completed  by  Oct.  1. 
F.  H.  Briggs  is  superintendent  of  the  school. 

NEW  YORK,  N.  Y. — The  Union  Railway  Company  has  applied  to  the 
Public  Service  Commission,  First  District,  for  franchises  for  building 
two  extensions  to  its  railway  lines  in  the  Bronx.  One  is  for  a  railway 
on  Broadway  to  make  a  link  between  the  Kingsbridge  Railroad  Company 
at  225th  Street  and  the  Yonkers  Railroad  Company  at  230th  Street. 
The  other  franchise  asked  for  provides  for  a  route  by  the  way  of  the 
new  Madison  Avenue  Bridge  from  138th  Street  in  the  Bronx  to  135th 
Street  in  Manhattan. 

NEW  YORK,  N.  Y. — Bids  will  be  received  at  the  office  of  the  Mayor, 
chairman  of  the  Armory  Board,  Hall  of  Records,  Chambers  and  Centre 
Streets,  New  York,  N.  Y.,  until  Sept.  26  for  fvtrnishing  and  installing  a 
complete  additional  electric-lighting  system  and  wiring  and  electric- 
light  and  gas  fixtures  in  the  Twelfth  Infantry  Armory,  Sixty-second 
Street  and  Columbus  Avenue,  Borough  of  Manhattan,  in  accordance  with 
si>ecifications.  Forms  of  proposals  can  be  obtained  and  specifications 
may  be  seen  at  the  office  of  the  board.  Room  6,  Hall  of  Records, 
Chambers  and  Centre  Streets,  Borough  of  Manhattan. 

SODUS,  N.  Y. — The  directors  of  the  Sodus  Gas  &  Electric  Company 
have  filed  notice  at  the  office  of  the  clerk  of  Wayne  County  of  its  inten¬ 
tion  to  apply  to  the  Public  Service  Commission,  Second  District,  for  per¬ 
mission  to  execute  a  blanket  mortgage  on  its  property  to  secure  an  issue 
of  $100,000  in  bonds. 

THOUSAND  ISLAND  PARK,  N.  Y. — Plans  are  being  considered  by 
the  trustees  of  Thousand  Island  Park  for  extensive  improvements  at  the 
park  before  the  opening  of  the  season  of  1912,  including  the  construc¬ 
tion  of  a  new  fireproof  pumping  and  electric-light  station  and  the  in¬ 
stallation  of  a  150-hp  engine  and  100-hp  boiler. 

OXFORD,  N.  C. — The  Town  Commissioners  have  granted  the  North 
State  Hydro-Electric  Company  a  franchise  to  erect  and  maintain  its 
transmission  lines  in  the  town  of  Oxford.  Charles  Johnson  is  president 
and  general  manager  of  the  company. 

BLUFFTON,  OHIO. — A  twenty-four-hour  service  has  recently  been  es¬ 
tablished  by  the  municipal  electric-light  plant  in  Bluffton.  Cyrus  Schu¬ 
macher  is  chief  electrician. 

CINCINNATI,  OHIO. — The  Union  Gas  &  Electric  Company  has  filed 
a  petition  with  the  Public  Service  Commission  asking  permission  to 
establish  a  sliding  scale  of  rates  for  electricity  for  lamps. 

COLUMBUS,  OHIO. — Bi<ls  will  be  received  by  H.  S.  Holton,  Direc¬ 
tor  of  Public  Service,  until  Sept.  27  for  the  design,  construction  and 
furnishing  material  and  equipment  for  four  75-lamp  rectifier  equipment 
for  magnetite  lamps,  320  magnetite  lamps  and  two  synchronous  condensers. 

YOUNGSTOWN,  OHIO. — Sealed  proposals  will  be  received  at  the  office 
of  F.  A.  Jones,  consulting  engineer,  Youngstown,  Ohio,  until  Sept.  28  for 


furnishing  and  installing  power  plant  in  the  new  high  school  building  being 
erected  at  Lake  and  Walnut  Streets.  The  equipment  includes  gas  engine, 
generator  and  motor.  Plans,  specifications  and  blank  forms  of  proposals 
may  be  obtained  at  the  above  office. 

TULSA,  OKLA. — Bids  will  be  received  by  the  Board  of  County  Com¬ 
missioners  of  Tulsa  County  until  Oct.  3  for  light  fixtures  for  new  county 
court  house.  Plans  and  specifications  may  be  obtained  from  Winkler 
&  Macdonald,  architects.  R.  E.  Curran  is  county  clerk. 

WAGONER,  OKLA. — The  City  Council  has  engaged  the  Benham  Engi¬ 
neering  Company,  of  Oklahoma  City,  Okla.,  to  prepare  plans  and  speci¬ 
fications  for  a  new  electric-light  plant  and  extensions  to  the  water-works 
system,  for  which  bonds  to  the  amount  of  $40,000  have  been  issued. 

GRANTS  PASS,  ORE. — The  Chicago  &  Rouge  River  Irrigation  & 
Power  Company  is  planning  to  install  a  number  of  electric  pumping  plants 
in  connection  with  its  power  development  and  irrigation  work  in  this  sec¬ 
tion.  George  E.  Sanders  is  manager. 

MEDFORD,  ORE. — Plans  are  being  considered  by  the  Pacific  Telephone 
&  Telegraph  Company  for  the  installation  of  additional  cable  in  this 
district,  to  cost  about  $15,000. 

SPRINGFIELD,  ORE. — The  Portland,  Eugene  &  Eastern  Railway  Com¬ 
pany  is  planning  to  extend  its  local  system  to  Tenth  Street. 

WESTON,  ORE. — The  Pacific  Telephone  &  Telegraph  Company  has 
applied  for  a  franchise  in  this  district.  The  company  proposes  to  rebuild 
and  extend  its  system.  A  new  switchboard  will  be  installed. 

.•\LLENTOWN,  PA. — The  Allentown  Eqnipment  Company.  311  Com¬ 
monwealth  Building,  Allentown,  Pa.,  is  reported  to  be  in  the  market 
for  several  generating  units,  direct  connected,  ranging  from  40  kw  to 
200-kw,  125  or  250  volts,  with  switchboard  panel. 

BATH,  PA. — .\t  a  special  election  held  Sept.  11  the  proposition  to 
issue  $10,000  in  bonds  for  the  installation  of  a  municipal  electric-light 
plant  was  defeated. 

CHARLEROI,  P.\. — It  is  reported  that  efforts  are  being  made  by  the 
West  Penn  Electric  Company  to  secure  rights  of  way  between  Charleroi 
and  Washington  for  the  erection  of  a  high-tension  transmission  line  with 
a  view  of  making  Charleroi  the  distributing  point  for  Washington 
County.  The  company  proposes  to  supply  electricity  throughout  the  county 
from  its  Connellsville  plant  through  the  Charleroi  plant.  The  Washing¬ 
ton,  Canonsburg  and  McDonald  plants  were  recently  taken  over  by  the 
company. 

CONNELLSVILLE,  PA. — The  West  Penn  Company  will  soon  make 
application  to  the  State  Department  for  a  charter  for  the  New  Alex¬ 
andria  Electric  Light  Company  for  the  purpose  of  supplying  electricity  to 
the  town  of  New  Alexandria,  Westmoreland  County. 

FAIRVIEW,  P.\. — Sealed  proposals  will  be  received  by  the  Penn¬ 
sylvania  Commission  to  Erect  a  State  Hospital  for  the  Criminal  Insane, 
care  of  H.  G.  Ashmead,  Secretary,  Room  650  Real  Estate  Trust  Build¬ 
ing,  Philadelphia,  Pa.,  until  Sept.  26,  for  construction  of  new  buildings 
known  as  laundry  building  T,  power  building  V,  ice  house  W,  system  for 
sewage  disposal  and  equipments  for  kitchen,  laundry  and  power  build¬ 
ings  pertaining  to  the  State  Hospital  for  the  Criminal  Insane  for  the 
Commonwealth  of  Pennsylvania  at  Fairview,  Pa.  Drawings  and  speci¬ 
fications  and  form  of  proposal  may  be  obtained  on  application  to  J.  C.  M. 
Shirk,  architect,  518  Philadelphia  Bank  Building,  Philadelphia,  Pa.,  for 
which  a  deposit  of  $200  and  $185  will  be  required,  which  will  be  re¬ 
funded  on  return  of  same.  Henry  F.  W'alton  is  chairman. 

HARRISBURG,  PA. — The  city  improvement  committee,  a  sub-committee 
of  the  bureau  of  municipal  affairs,  is  making  investigations  of  lighting  sys¬ 
tems  in  different  cities  with  a  vew  of  securing  a  better  lighting  system 
for  Harrisburg. 

MAHAFFEY,  PA. — The  Penn  Electric  Company,  which  proposes  to 
supply  electricity  to  a  number  of  coal  mines  in  Cambria  County  as  well 
as  other  counties,  it  is  understood,  will  investigate  the  feasibility  of  de¬ 
veloping  the  Susquehanna  River  near  Mahaffey. 

MERCER,  PA. — .Application  has  been  made  to  the  Borough  Council  for 
a  franchise  to  install  and  operate  an  electric-light  plant  in  Mercer. 

PITTSBURGH,  PA. — Plans  are  being  considered  by  the  Pittsburgh 
Railways  Company,  a  subsidiary  of  the  Philadelphia  Electric  Company, 
for  extensive  improvements  and  extensions  to  its  system,  involving  an 
expenditure  of  about  $3,000,000.  About  20  miles  of  new  track  will  be 
laid,  at  a  cost  of  about  $1,500,000;  about  $425,000  will  be  expended  for 
new  machinery  and  $676,000  for  bridges  and  other  betterments.  The 
company  will  contribute  about  $600,000  toward  removing  a  heavy  grade 
in  Grant  Street,  the  city  paying  part  of  the  cost. 

SELLERSV’ILLE,  PA. — Preparations  are  being  made  by  the  Ex¬ 
celsior  Light  &  Power  Company  for  extensive  improvement  to  its  sys¬ 
tem,  involving  an  expenditure  of  about  $27,000.  A  new  power  house 
will  be  built,  new  boilers  and  generators  installed.  The  entire  system 
will  be  changed  to  two-phase  throughout  Sellersville,  Souderton  and 
Telford.  It  is  also  proposed  to  extend  the  system  to  Blooming  Glen  and 
Trumbauersville.  The  fiat  rate  will  be  eliminated  entirely  and  meters 
installed  for  all  consumers.  The  company  proposes  to  supply  electricity 
for  manufacturing  plants. 

SPRING  CITY,  P.A. — Sealed  proposals  will  be  received  by  the  Board 
of  Trustees  for  the  Eastern  Pennsylvania  State  Institution  for  the 
Feeble-Minded  and  Epileptic,  care  of  Philip  H.  Johnson,  architect, 
1824-25  I-and  Title  Building,  Philadelphia,  Pa.,  until  Sept.  25  for  erect- 
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ing  and  equipping  power  house  and  laundry  for  the  Kastern  Institution 
for  Feeble-Minded  and  Epileptic,  Spring  City,  Pa.  Plans  and  specifica¬ 
tions  and  form  of  proposal  may  be  obtained  on  application  to  Philip  H. 
Johnson,  architect.  A  deposit  of  $100  will  be  required,  which  will  be 
refunded  upon  return  of  plans  and  specifications.  Samuel  A.  Whitaker 
IS  secretary  of  board. 

CHARLESTON,  S.  C. — Plans  have  been  prepared  by  Lamar  Lyndon, 
of  New  York,  consulting  engineer,  and  submitted  to  the  City  Council 
for  the  construction  of  a  municipal  electric-light  plant  in  Charleston. 
Four  propositions  were  submitted  as  follows;  1.  .X  plant  to  provide 
electricity  for  lighting  the  entire  city,  municipal  buildings  and  depart¬ 
ments  and  the  sewage  pumping  stations.  2  A  plant  that  will  provide  for 
an  extended  street  lighting  system,  the  illumination  of  municipal  build¬ 
ings  and  departments  and  sewage  pumping  stations.  3.  A  plant  to  be 
operated  in  connection  with  the  water  works  if  built.  4.  A  plant 
that  provides  for  increased  street-lighting  system  and  pumping  station 
and  for  commercial  service. 

IlONEA  PATH,  S.  C. — Contracts  have  been  awarded  by  the  Board  ot 
Public  Works  for  machinery  and  equipment  for  electric-light  plant  as 
follows:  Boilers  and  accessories  and  engine  with  equipment  to  the 

Phoenix  Iron  Works  Company,  of  Meadville,  Pa.,  for  $2,100;  generator, 
exciter  and  switchboard,  arc  lamps,  series  lamjis,  regulators,  switch- 
hoards,  cut-out  blocks,  fuse  wire,  electric  watt-hour  meters  and  motor, 
to  the  Westinghouse  Electric  &  Manufacturing  Company,  of  Pittsburgh, 
Pa.,  for  $2,700;  wire  and  line  hardware  to  the  Southern  Klectric  Com¬ 
pany,  of  Baltimore,  Md.,  at  $3,300;  poles  and  electric  control  valves  to 
J.  F.  Blount,  of  Atlanta,  Ca.,  for  $860  and  $150,  respectively;  con¬ 
tracts  have  not  yet  been  awarded  for  triplex  pump,  air-compressor,  tank 
and  tower,  water  meters,  deep-well  pump,  boiler  house  and  engine  room. 
John  F.  Monroe  is  chairman  of  Board  of  Public  Works. 

WHITMIRE,  S.  C. — Arrangements  are  being  made  by  the  Glenn- 
Lowery  Manufacturing  Company  for  enlarging  its  plant.  The  company 
proposes  to  increase  its  capital  stock  by  $500,000  and  to  add  about  30,000 
spindles  with  accompanying  looms,  cards,  etc.  At  present  the  company 
operates  36,000  spindles,  125  narrow  looms,  775  broad  looms,  48  cards, 
etc  The  plant  is  operated  by  electricity.  William  Coleman  is  president. 

R.XPID  CITY,  S.  D. — The  Dakota  Power  Company  has  awarded  the 
contract  for  the  concrete  foundation  for  its  proposed  power  house  to 
the  South  Dakota  Construction  Company,  estimated  cost,  $6,000.  The 
building  will  be  80  ft.  x  35  ft.,  one  story  high,  with  a  two-story  annex 
26  ft.  X  26  ft.,  to  cost  about  $12,000.  The  cost  of  the  equipment  is  esti¬ 
mated  at  about  $40,000. 

JACKSONVILLE,  TENN.— The  Jacksonville  Railway  &  Light  Com¬ 
pany  is  contemplating  the  purchase  of  one  second-hand  500-kw,  2200-volt, 
60-cycle,  three-phase,  3600  r.p.m.  turbo-generator  for  its  power  house  in 
Jackson. 

KNOXVHLLE,  TENN. — The  City  Council  has  passed  over  the  veto 
of  the  Mayor  the  ordinance  granting  the  Eastern  Tennessee  Power  Com¬ 
pany  a  thirty-five-year  franchise  to  operate  in  Knoxville.  The  Mayor 
claimed  that  the  city  should  have  received  a  bonus  of  $5,000  in  addition 
to  other  concessions  by  the  company,  the  details  of  which  are  given  in  the 
issue  of  Sept.  9, 

CORPUS  CHRISTI,  TEX. — The  People’s  Light  Company  has  engaged 
F.  H.  Lancashire,  of  Dallas  and  Corpus  Christi,  to  make  investigations 
and  prepare  plans  for  improvements  and  extensions  to  its  plant.  It  is 
proposed  to  double  the  output  of  the  plant. 

DALLAS,  TEX. — Work  has  begun  on  the  erection  of  the  ornamental 
lamp  standards  in  the  business  district  of  the  city.  The  system  will  in¬ 
clude  110  standards,  each  carrying  a  1000-cp  arc  lamp. 

DECATUR,  TEX. — It  is  reported  that  the  Decatur  Water  &  Light 
Company  is  planning  to  rebuild  its  electric-light  and  power  plant,  re- 
ceirtly  destroyed  by  fire. 

FORNEY,  TEX. — The  Forney  Water  Works  Company  has  filed  an 
amendment  to  its  charter  increasing  its  capital  stock  from  $10,000  to 
$20,000  and  changing  its  name  to  the  Forney  Water,  Light  &  Ice  Com¬ 
pany.  It  is  understood  that  improvements  to  the  system  have  been  com¬ 
pleted. 

M.*\RLIN,  TEX. — Preparations  are  being  made  by  the  Marlin  Electric 
Light  Company  for  extensions  to  the  street-lighting  system.  About  100 
street  lamps  will  be  erected  in  the  residence  portion  of  the  town.  It  is 
understood  that  material  has  already  been  purchased. 

PENIEL,  TEX. — The  City  Council  has  granted  the  Greenville  Railway 
&  Light  Company  a  charter  for  the  extension  of  its  street  railway  sys¬ 
tem  from  Forest  Park  in  Greenville  to  Peniel. 

RUNGE,  TEX. — Steps  have  been  taken  toward  the  establishment  of  an 
.  electric-light  plant  in  Runge. 

LOGAN,  UTAH. — The  City  Council  has  decided  to  install  a  new 
street-lighting  system,  to  cost  about  $2,200.  Tungsten  incandescent  lamps 
will  be  used. 

OGDEN,  UTAH. — The  Merchants’  Light  &  Power  Company  has  entered 
into  a  twenty-five-year  contract  with  the  Davis  &  Weber  Counties  Canal 
Company  for  water  power  for  its  plants. 

OGDEN,  UTAH. — The  Davis  &  Weber  Counties  Canal  Company  has 
awarded  the  contract  for  the  construction  of  its  proposed  hydroelectric 
power  plant  at  Riverdale  to  the  Lynch  Cannon  Engineering  Company, 
of  Salt  Lake  City,  Utah,  for  $215,000.  The  company  has  also  awarded  a 


contract  to  William  Doyle,  of  Ogden,  Utah,  for  the  construction  of  a 
new  concrete  headgate  in  Weber  Canyon. 

SALT  LAKE  CITY,  UTAH.— Bids  will  be  received  by  the  County 
Clerk  of  Salt  I.ake  County,  Salt  Lake  City,  Utah.,  until  Oct.  2  for  furnish¬ 
ing  material  and  erecting  power-house  building  for  Salt  Lake  County,  to 
be  located  at  the  corner  of  Twelfth,  South  and  State  Streets,  Salt  Ijike 
City,  plans  and  specifications  for  which  are  on  file  at  the  office  ‘of  J.  .\. 
Ileadlund,  architect.  523  Dooly  Building,  Salt  Lake  City,  Utah. 

ENOSBURG  F'.XLLS,  VT. — The  village  of  Enosburg  Falls  has  awarded 
the  contract  for  the  construction  of  a  conc-cte  dam  to  the  Twitchel  Lum¬ 
ber  Company,  to  cost  about  $15,000.  !•.  O.  Sinclair,  of  Burlington,  Vt., 

is  engine  ;r. 

H.XRDWICK,  VT. — Contracts  have  been  awarded  by  the  village  of 
Hardwick  for  construction  of  concrete  dam  and  machinery  in  connection 
with  municipal  electric-light  plant  as  follows:  To  the  Woodberry  tiranite 
Company  for  construction  of  dam;  electrical  equipment  to  the  Westing- 
house  Electric  &  Manufacturing  Company  and  for  water-wheels  to  the  S. 
Morgan  Smith  Company.  An  appropriation  of  $50,000  has  been  made  for 
improvements  to  plant.  Frank  O.  Sinclair,  of  Burlington,  VT.,  is  engi¬ 
neer. 

HYDE  P.XRK,  VT. — .\n  appropriation  of  $10,000  has  been  made  by  the 
village  of  Hyde  Park  for  improvements  to  the  municipal  electric-light 
plant,  including  the  construction  of  a  concrete  dam,  electrical  machinery 
and  water-wheels.  The  electrical  machinery  will  be  furnished  by  the 
Westinghouse  Electric  &  Manufacturing  Company  and  water-wheels  by 
S.  Morgan  Smith  Company.  Contract  for  dam  has  not  yet  been  awarded. 
F.  O.  Sinclair  of  Burlington,  V’t.,  is  engineer. 

RUTL.VND,  VT. — Plans  have  been  prepared  by  Henry  F.  Bryant,  of 
Brookline,  Mass.,  for  the  dam  to  be  built  by  the  Rutland  Railway,  Light 
&  Power  Company  at  Clarendon  Gorge.  The  plans  call  for  a  reinforced 
concrete  dam  with  an  ultimate  height  of  96  ft.,  but  which  will  probably 
be  finished  for  the  present  at  a  height  of  51  ft..  The  radius  of  the  circle 
upon  which  the  dam  is  to  be  built  is  150  ft.  The  power  station  will  be 
located  a  short  distance  below  the  dam  and  will  be  40  ft.  x  20  ft.  and 
equipped  with  one  500-kw  generator  direct-connected  to  water  wheel  of 
1000  hp. 

HANFORD,  VV.VSH. — The  piack  River  transmission  line  of  the  Pa¬ 
cific  Power  &  Light  Company’s  system  has  been  completed.  This  line 
completes  the  Columbia  River  system  and  will  connect  the  Priest  Rapids 
power  plant  with  North  Yakima,  running  over  the  Rattlesnake  Mountains 
and  through  the  Moxce  V’alley,  and  connect  White  Bluffs,  Beverly,  Han¬ 
ford,  Richland,  Pasco,  Kennwick  and  Walla  Walla  with  the  Priest  Rapids 
plant.  ' 

P.VSCO,  WASH. — Bids  will  be  received  by  the  city  of  Pasco  until 
Sept.  26  for  furnishing  84  ornamental  lamp  standards  with  cluster  lamps 
for  Improvement  District  No.  35.  L.  H.  Kintz  is  city  clerk. 

PORT  ANGELES,  WASH. — The  Olympic  Peninsular  Electric  Railway 
Company,  capitalized  at  $2,500,000,  is  planning  to  build  an  electric  rail¬ 
way  from  Lake  Crescent  to  Port  Ludlow.  Thomas  T.  .Xldwell  is  president. 

SPOK.-XNE,  XV’.XSH. — The  Washington  W’ater  Power  Company  is  plan¬ 
ning  to  install  an  electric  distributing  system  in  the  Coeur  d’Alene 
raining  district,  Idaho. 

TENINO,  W.XSH. — Preparations  are  being  made  by  the  Tenino  Light 
&  Power  Company  to  extend  its  system  from  Tenino  to  Chehalis,  via 
Centralia.  The  company  has  applied  for  a  franchise  to  erect  a  trans¬ 
mission  line  in  Centralia.  The  Tenino  Light  &  Power  Company  is  owned 
and  controlled  by  the  VV'ashington-Oregon  Corporation. 

TOPPENISH,  WASH. — The  City  Council  has  granted  the  Reserva¬ 
tion  Electric  Company  a  fifty-year  franchise  and  a  contract  for  street 
lighting  for  a  period  of  ten  years.  Under  the  terms  of  the  contract  the 
city  has  the  option  of  renewing  the  contract  at  its  expiration  without 
an  increase  in  rates.  The  company  has  made  a  reduction  in  the  price 
of  electricity  for  street  lamps  and  for  operating  the  pumps  at  the  water 
works.  It  is  stated  that  the  company  will  make  extensive  improvements 
to  its  system.  C.  D.  Fullen  is  president  of  the  company. 

WENATCHEE,  XV’.XSH. — The  Wenatchee  Traction  Company  has  been 
granted  a  franchise  to  construct  an  electric  railway  in  XV’enatchee.  The 
company  proposes  to  build  a  system,  100  miles  in  length,  operating  with 
branches  from  Cashmere  to  Beverly,  Wash.  Louis  W.  Pratt,  of  Tacoma, 
XV’ash.,  is  president. 

WINLOCK,  WASH. — The  new  lumber  mill  of  the  O’Connell  Lumber 
Company,  which  is  to  leplace  the  one  recently  destroyed  by  fire,  will  be 
equipped  for  electrical  operation. 

ELKINS,  W.  VA, — The  Elkins  Electric  Railway  Company  is  planning 
to  build  a  new  power  house  in  Elkins  this  fall.  The  company  will  not 
let  any  contracts  for  the  work. 

BARABOO,  WIS. — At  a  special  election  held  Sept.  5  the  proposition 
to  issue  bonds  to  the  amount  of  $65,000  for  the  installation  of  a  munici¬ 
pal  light  plant  was  defeated. 

NEW  LISBON,  WIS. — The  Central  Construction  Company,  of  Osh¬ 
kosh,  Wis.,  is  reported  to  have  been  awarded  the  contract  for  the  in¬ 
stallation  of  proposed  municipal  electric-light  plant  and  water-works 
system  at  New  Lisbon,  to  cost  $18,000. 

ALIX,  ALTA.,  CAN. — It  is  reported  that  the  town  of  .Xlix  has  placed 
a  contract  for  the  complete  installation  of  an  electric-light  plant,  to  cost 
$15,000.  The  town,  it  is  understood,  expects  to  supply  electricity  to  light 
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the  new  hotel  which  the  Grand  Trunk  Pacific  Railroad  is  building  at 
HufTalo  I^ke,  located  a  short  distance  from  the  town. 

PRIXCK  Kl'PKRT,  B.  C.,  CAN. — Plans  are  being  considered  for  the 
erection  of  a  hydroelectric  power  plant  on  Goose  Bay  for  the  Hidden 
Creek  Mine.  The  plant  will  have  an  outi)ut  of  3500  kw.  Jay  P.  Graves, 
of  Spokane,  Wash.,  is  general  manager  of  the  mine. 

PORTAGK  L.\  PR.MRIK,  M.\N.,  C.\N. — The  by-law  authorizing  an 
issue  of  debentures  to  the  amount  of  $110,000  to  purchase  the  electric 
plant  of  the  Central  Electric  Company,  to  be  owned  and  operated  by  the 
municipality,  has  been  approved  by  the  ratepayers.  The  city  has  taken 
over  the  plant. 

SELKIRK,  M.\N.,  CAN. — The  Town  Council  has  decided  to  install 
an  electric  distributing  system  at  a  cost  of  about  $10,000.  The  Council 
recently  entered  into  a  contract  with  the  Winnipeg,  Selkirk  &  Lake 
Winnipeg  Railway  Comiiany  to  supply  electricity  to  operate  the  system. 
Under  the  terms  of  the  contract  the  company  will  supply  100-hp  at  $30 
per  horse-power  per  year. 

G.\LT,  ONT.,  CAN. — The  ratepayers  on  Sept.  10  voted  in  favor  of 
the  by-law  appropriating  $5,000  for  extensions  to  the  water-works  system 
and  $5,000  for  the  installation  of  hydroelectric  power  at  the  station. 

WALKERVII.LE.  ONT.,  CAN. — The  Town  Council  is  reported  to 
have  decided  to  discard  the  use  of  natural  gas  for  street  lighting  and 
has  entered  into  a  contract  with  the  Walkerville  Light  &  Power  Com¬ 
pany  to  light  the  streets  of  the  town  with  electricity  for  a  period  of 
ten  years  at  the  latc  of  $154  per  month,  which  includes  maintenance 
and  care  of  lamps. 

MOOSE  JAW,  S.ASK.,  C.XN. — The  city  is  reported  to  have  made  a 
revision  in  its  rates  for  electricity  for  motors,  allowing  a  discount  of  40 
per  cent  on  monthly  bills  exceeding  $80  and  50  per  cent  on  bills  over 
$200. 

PRINCE  ALBERT,  SASK.,  CAN.— C.  II.  and  P.  H.  Mitchell,  engi¬ 
neers,  Traders’  Bank  Building,  Toronto,  Ont.,  Can.,  will  have  charge 
of  the  construction  of  the  proposed  hydroelectric  plant  to  be  erected 
by  the  city  of  Prince  Albert  at  LaColle  Falls  on  the  Saskatchewan 
River.  The  cost  of  the  proposed  plant  is  estimated  at  about  $800,000. 
.\.  Holmes  is  Mayor. 

PARRAL,  CHIHUAHI’.X,  MEN. — The  installation  of  a  new  power 
plant  is  under  consideration  by  the  Sierra  Plata  Mining  Company.  R.  H. 
.Mien  is  manager  of  this  property. 

.MAZAPIL,  ZACATEC.AS,  MEX. — The  Santa  Rosa  Mining  Company, 
it  is  reported,  is  planning  to  install  a  power  plant.  The  equipment  will 
include  gas  producers,  gas  engines  and  electric  generators. 


New  Industrial  Companies. 

THE  AMBOY  ELECTRIC  COMP.\NY,  of  Perth  Amboy,  N.  J.,  has 
tiled  articles  of  incorporation  with  a  capital  stock  of  $20,000  for  the 
purpose  of  doing  a  general  electrical  and  mechanical  engineering  business. 
The  incorporators  are  Bruce  W.  Jones,  William  11.  Gerow  and  Neils 
Christian  Nielson,  all  of  176  New  Brunswick  Avenue,  Perth  Amboy,  N.  J. 

THE  BRIGGS  M.\GNET()  COMP.^NY,  of  Augusta,  Maine,  has  filed 
articles  of  incorporation  under  the  laws  of  the  State  of  Maine  with  a  capi¬ 
tal  stock  of  $600,000.  L.  J.  Coleman  is  president;  M.  M.  Farrar,  treas 
urer,  and  Charles  L.  .Andrews,  clerk. 

THE  DETROIT  ELECTRIC  C.\R  COMPANY  OF  PHILADELPHIA, 
of  Camden,  N.  J.,  has  been  incorporated  by  A.  M.  Garrison,  J.  M.  Russell 
and  A.  S.  Flowers,  all  of  Camden,  N.  J.  The  company  is  capitalized  at 
$25,000  and  proposes  to  manufacture  electric  cars  and  do  an  electrical  and 
mechanical  engineering  business. 


New  Incorporations. 


WILMlNtiTON,  DEL. — .Articles  of  incorporation  have  been  filed  for 
the  United  States  Telephone  Company  under  the  laws  of  the  State  of 
Delaware  with  a  capital  stock  of  $5,000,000  by  John  W.  Long,  Lester  S. 
Smith,  of  Boston,  .Mass.,  .and  William  M.  Pyle,  of  Wilmington,  Del. 

WIL.MlNGTtlN,  DEL. — The  .American  Traction  &  Light  Company  has 
been  chartered  with  a  capital  stock  of  $50,000  to  build  electric  railways 
and  power  plants  in  the  Southern  States.  The  officers  of  the  company  are 
H.  C.  Brubaker,  of  Indianapolis,  Ind.,  president;  G.  E.  Bruse,  of  Indian¬ 
apolis,  Ind.,  secretary;  P.  P.  Dew,  of  Blacksburg,  S.  C.,  treasurer,  and  W. 
.A.  Calhoun,  of  Buffalo,  N.  Y.,  chief  engineer. 


Personal. 


MR.  .J.  B.  DEMPSTER  has  been  placed  in  charge  of  the  newly  created 
electrical  inspection  department  of  the  city  of  Des  Moines,  la. 

MR.  CH.-iRLES  D.  KAEDING  has  been  appointed  superintendent  of 
the  mechanical  and  electrical  department  of  the  Goldfield  Consolidated 
Mining  Company,  Goldfield,  Ncv. 

MR.  FR.4NKLYN  D.  IVITll'ER,  until  recently  connected  with  the 
Brilliant  Electric  Company,  of  Cleveland,  is  now  assistant  manager  of 
the  BryanMarsh  Company,  Chicago. 


MR.  M.  R.  LASH  has  succeeded  Mr.  W.  N.  Keiser  as  electrical  engi¬ 
neer  for  the  Union  Electric  Company  of  Dubuque,  la.  Mr.  Lash  came 
to  Dubuque  from  Des  Moines  and  was  formerly  with  the  Western  Elec¬ 
tric  Company. 

MR.  F.  C.  BARRINGTON,  formerly  president  of  the  Columbia  Elec¬ 
trical  Company,  supply  dealer,  of  St.  Joseph,  Mo.,  has  been  appointed 
sales  manager  of  the  St.  Joseph  Railway,  Light,  Heat  and  Power  Com¬ 
pany’s  lighting  department. 

MR.  G.  H'URFEL,  formerly  with  the  Intermountain  Electric  Company, 
of  Salt  Lake  City,  has  entered  into  partnership  with  Mr.  H.  L.  David¬ 
son,  of  the  Electric  Manufacturers’  Sales  Company,  with  offices  in  the 
Gas  &  Electric  Building,  Denver,  Col. 

MR.  H.  A.  COWGILL  has  been  appointed  electrical  engineer  for  the 
St.  Joseph  Railway,  Light,  Heat  and  Power  Company,  of  St.  Joseph,  Mo. 
.Mr.  Cowgill  was  formerly  located  at  Columbus,  Ohio,  with  the  Columbus 
Railway  and  Light  Company,  another  of  the  Clark  syndicate  properties. 

MR.  OLY  H.  ALLEN,  assistant  superintendent  of  the  Housatonic  Power 
Cjmpany  and  the  Connecticut  Company,  Suffield,  Conn.,  has  been  ap¬ 
pointed  superintendent  to  succeed  Mr.  J.  P.  H.  de  Windt,  who  has  been 
appointed  manager  and  superintendent  of  the  Springfield-Alberta  Company, 
.Alberta,  Canada. 

MR.  THOMAS  FOULKES,  Los  Angeles,  Cal.,  a  retired  electrical  engi¬ 
neer  and  contractor,  has  been  appointed  by  Mayor  .Alexander  a  member 
of  the  Board  of  Public  Utilities  of  that  city.  This  completes  the  full  mem¬ 
bership  of  the  board,  the  two  other  members  being  Lewis  R.  Works 
and  Martin  Bekins. 

MR.  ARTHUR  C.  HOBBLE,  formerly  connected  with  the  hydroelectric 
undertaking  at  Cauvery  Falls,  Sivasamudrum,  Mysore,  India,  has  been 
employed  by  the  Mexican  Northern  Power  Company  as  electrical  con¬ 
struction  engineer  for  the  500-hp,  110,000-volt  Conchos  project  near  Santa 
Rosalia,  Chihuahua,  Mexico. 

MR.  A.  M.  WORTHINGTON ,  general  manager  of  the  Louisville  Light 
ing  Company,  has  resigned  that  position  on  account  of  ill  health,  the 
resignation  to  take  effect  Oct.  15.  Mr.  P.  T.  Glidden,  vice-president  and 
general  manager  of  the  Eastern  Pennsylvania  Power  Company,  Easton. 
Pa.,  will  succeed  Mr.  VV’orthington. 

MR.  A.  L.  H.4RDING  has  been  appointed  superintendent  of  operation 
of  the  Colorado  Department  of  the  Telluride  Power  Company,  succeed¬ 
ing  Mr.  J.  C.  Damon.  Mr.  Harding,  who  joined  the  staff  of  the  company 
in  the  fall  of  1910,  is  a  graduate  of  the  electrical  engineering  department 
of  the  Massachusetts  Institute  of  Technology. 

.MR.  PETER  J.  Mi.  RISSEY,  foimerly  assistant  to  the  chief  engineer 
of  the  Detroit  Edison  Company,  is  now  general  manager  of  the  Citizens’ 
Light,  Heat  &  Power  Company,  Johnstown,  Pa.  Mr.  Morissey  had  been 
connected  with  the  Detroit  Edison  Company  continuously  since  his  grad¬ 
uation  from  the  Pennsylvania  State  College  in  1904. 

MR.  J.  G.  HENNINGER,  illuminating  engineer,  with  the  National 
Electric  Lamp  Association,  will  deliver  a  lecture  before  the  Electrical 
Vehicle  Association  of  America  at  its  annual  convention  in  New  A'ork 
City  Oct,  10,  which  will  cover  the  illumination  of  public  and  private 
garages  and  also  touch  on  the  lighting  of  automobile  salesrooms,  etc. 

MR.  THOM.4S  A.  EDISON  was  the  guest  in  Budapest  of  Mr.  Etienne 
de  Fodor,  general  manager  of  the  Budapest  General  Electric  Uonipany, 
who  was  one  of  the  assistants  of  the  great  inventor  in  1881  and  did 
pioneer  work  in  Europe  in  establishing  there  the  Edison  system.  .Mr.  de 
Fodor  met  Mr.  Edison  in  Vienna  and  induced  him  to  take  an  automobile 
trip  to  Budapest. 

.MR.  WILLL4M  EDWIN  FREEMAN .  who  has  been  associated  with  the 
W’esterri  Electric  Company,  Chicago,  for  the  past  seven  years,  has  been 
elected  professor  of  electrical  engineering  at  the  Kentucky  State  Univer¬ 
sity,  from  which  he  graduated  in  1904.  Mr.  Freeman  will  succeed  Prof. 
-A.  M.  Wilson,  who  resigned  to  become  professor  of  electrical  engineering 
at  the  University  of  Cincinnati. 

MR.  ARTHUR  WILLIAMS,  of  the  New  A’ork  Edison  Company,  has 
returned  from  Europe  after  a  ten  weeks’  trip  through  England,  Ireland, 
France,  Germany  and  Switzerland.  While  his  trip  was  primarily  for 
recreation,  Mr.  Williams  spent  part  of  the  time  in  studying  business 
conditions  abroad,  with  particular  reference  to  welfare  work  and  to  the 
progress  of  the  electrical  industry. 

MR.  R.  P.  VIDIAN  has  been  appointed  chief  engineer  for  the  Du¬ 
buque  (Iowa)  Union  Electric  Company,  succeeding  Mr.  C.  J.  Larsen, 
whose  death,  due  to  pneumonia,  occurred  last  April.  Mr.  Vivian  was 
formerly  with  the  steam-turbine  department  of  the  General  Electric  Com 
pany,  following  several  years’  service  as  superintendent  of  motive  power 
for  the  Havana  (Cuba)  Central  Electric  Railway. 

MR.  WIRT  S.  SCOTT,  chief  engineer  of  the  McKeever  Electrical  Con¬ 
struction  Company,  has  been  appointed  superintendent  of  the  municipal 
electric  light  plant,  Columbus,  Ohio,  to  take  effect  Oct.  1.  Although  he 
was  graduated  from  the  Ohio  .State  University  only  a  few  months  ago,  Mr. 
Scott  has  had  much  experience  in  electrical  work,  having  been  in  the 
employment  of  the  government  at  the  Norfolk  navy  yard  from  1894  to 
1907. 

MR.  WILLI.4M  .4.  DONKIN,  general  contract  agent  of  the  Allegheny 
County  Light  Company,  has  been  selected  as  manager  of  the  Pittsburgh 
Industrial  Development  Commission,  a  body  organized  to  “boost”  the 
Iron  City.  Mr.  Donkin,  who  will  assume  his  new  duties  on  Oct.  1,  has 
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been  associated  with  the  Allegheny  County  Light  Company  for  the  past 
nine  years,  during  the  last  five  of  which  he  has  been  the  general  con 
tracting  agent  of  the  company.  His  new  work  will  be  in  a  measure  on  the 
lines  of  what  he  has  been  accustomed  to,  and  his  experience  with  the 
corporation  he  is  leaving  is  regarded  as  a  valuable  asset  to  the  industrial 
commission. 

MR.  JOHN  BORLAND  INGERSOLL,  formerly  electrical  engineer  of 
the  Spokane  &  Inland  Empire  Railroad  Company,  has  been  app.iinted 
electrical  engineer  of  the  British  Columbia  Electric  Railway  Company, 
with  head  offices  at  Vancouver,  B.  C.  In  his  new  position  Mr.  Ingersoll 
will  have  charge  of  all  new  electrical  construction,  the  rebuilding  of  the 
distributing  lines  of  the  comjiany  in  Vancouver  and  the  electrical  instal¬ 
lation  in  two  generating  stations  soon  to  be  erected.  Mr.  Ingersoll  went 
to  Spokane  from  Pittsburgh  as  representative  of  the  W'estinghonse  Electric 
&  Manufacturing  Company  in  charge  of  the  installation  of  apparatus  for 
the  Cieur  d’.Mene  &  Spokane  Railway  Company.  Mr.  Ingersoll  became  an 
associate  of  the  A.  I.  E.  E.  in  1903  and  was  transferred  to  full  member¬ 
ship  in  1910. 

DR.  N.  If.  BROU’N,  formerly  professor  of  physics  and  electrical  en¬ 
gineering  at  the  .\gricultural  and  Mechanical  College  of  Texas,  has  been 
appointed  professor  of  electrical  engineering  at  the  I'nivcrsity  of  Texas, 
to  succeed  Dr.  .\.  C.  Scott.  Dr.  Brown  received  the  degree  of  mechanical 
engineer  from  Ohio  State  University  in  1893,  the  degree  of  master  of  arts 
from  Cornell  University  in  1898,  and  the  degree  of  doctor  of  philosophy 
from  Illinois  Wesleyan  University  in  1900.  His  experience  in  his  profes¬ 
sion  has  consisted  of  a  student  assistantship  in  physics  and  electrical  en¬ 
gineering  during  his  senior  year  in  Ohio  State  University;  an  instructor- 
ship  in  physics  and  electrical  engineering  for  five  years  in  the  same  in¬ 
stitution;  afterward  an  assistant  professorship  for  two  years  in  Delaware 
College,  and  for  five  years  a  professorship  of  physics  and  electrical  en¬ 
gineering  at  the  .Agricultural  and  Mechanical  College  of  Texas.  For  the 
past  two  years  he  has  been  educational  director  of  the  Young  Men’s 
Christian  Assocation  at  Wilmerding,  Pa.  Besides  his  educational  work 
Dr.  Brown  has  had  practical  experience  in  his  profession  as  general 
manager  of  the  Rapid  Transit  Railway  at  Chattanooga,  Tenn.,  tor  two 
years,  and  was  in  charge  of  the  government  test  on  incandescent  lamps 
at  the  World's  Fair  in  Chicago.  He  is  the  author  of  a  book  of  problems 
in  elementary  electrical  engineering,  and  also  of  a  book  of  special  log¬ 
arithmic  ratios  to  facilitate  the  selection  of  gears  for  use  in  trains  and 
milling  machines  and  lathes  for  cutting  thread-gears  to  incommensurate 
ratios. 


Obituary. 


MR.  OTIS  CARTER  POST,  of  the  switchboard  sales  department  ot 
the  Westinghouse  Electric  &  Manufacturing  Company  at  East  Pittsburgh, 
died  sudder.ly  of  heart  failure  after  retiring  on  the  night  of  Wednesday, 
Sept.  13,  on  which  date  he  had  been  placed  in  charge  of  this  department, 
succeeding  Mr.  K.  E.  \’an  Kuhan,  v.  ho  had  been  transferred  to  the 
Seattle  office  of  the  company.  Mr.  I'cst  was  a  graduate  of  the  Michigan 
Agricultural  College.  He  was  about  I’.irty-two  years  of  ai!e. 

EARL  C.  RASMUSSEN ,  a  young  electrical  engineer,  was  killed  by 
electric  shock  at  the  hydroelectric  |)lant  of  the  city  of  Sturgis,  Mich.,  at 
Iceland  Dam,  on  the  St  Joseph  River,  sixteen  miles  from  Sturgis,  on  Sept. 
15.  -According  to  the  newspapers,  Mr.  Rasmussen  came  in  contact  with 
a  wire  or  wires  carrying  23,000  volts,  at  which  potential  the  output  of 
the  station  is  transmitted.  It  is  said  that  death  was  instantaneous.  Mr. 
Rasmussen  was  employed  by  the  Allis-Chalmers  Company  and  was  en¬ 
gaged  on  erection  work  for  that  company  when  he  met  his  death.  The 
body  was  taken  to  Milwaukee  for  burial. 


Trade  Publications. 


T.AILORS’  IRON*. — The  three  princijial  types  of  tailors’  irons  manufac¬ 
tured  by  the  Westinghouse  Electric  &  Manufacturing  Company  are  illus¬ 
trated  and  described  in  Folder  4190,  just  issued.  Complete  information 
on  the  entire  line,  including  sizes,  styles,  weights,  watts  input,  etc.,  is 
also  given. 

CRUDE-OIL  EN’tilNK. — The  .\tlas  Engine  Company,  Indianapolis,  ln<l., 
has  issued  in  printed  form  a  report  made  by  Mr.  C.  E.  Sargent,  ot 
Chicago,  on  the  .Atlas  crude-oil  engine  and  also  a  catalogue  describing 
and  illustrating  the  engine.  The  tests  by  Mr.  Sargent  gave  a  consumption 
of  crude  oil  of  less  than  10  gal.  per  100  kw  through  a  wide  range  of  load. 

POLYPHASE  INDUCTION  MOTORS.— The  Mechanical  Appliance 
Company,  Milwaukee,  AV^is.,  has  issued  a  neat  booklet  on  its  Type  K 
induction  motor.  These  have  squirrel-cage  rotors  and  attain  their  best 
efficiency  between  three-quarter  and  full  load.  The  machines  are  built 
in  the  horizontal,  vertical  and  back-geared  types  and  are  also  combined 
with  buffers,  grinders  and  ventilating  fans.  The  various  details  of  con¬ 
struction  are  outlined  in  the  booklet. 

METERS. — The  Westinghouse  Electric  &  Manufacturing  Company  has 
i.ssued  four  folders,  4217,  4210,  4216  and  4215,  devoted  respectively  to 
watt-hour  meters,  watt-hour  meters  for  small  residences,  direct  current 
switchboard  meters  and  alternating-current  switchboard  meters.  Both  tyiies 


of  watt-hour  meter  work  on  the  induction  principle  as  do  also  the  alter¬ 
nating-current  switchboard  instruments.  The  direct-current  switchboar<l 
instruments  operate  on  the  D’Arsonval  principle. 

WIRI.Nti  Sl’ECLALTlES. — Catalogue  No.  IS  issued  by  the  .Arrow  Elec¬ 
tric  Company,  Hartford,  shows  important  additions  to  the  comi>any  s 
line  of  sockets,  receptacles  and  rosettes.  The  complete  interchangeable 
line  of  Arrow-40  sockets  is  illustrated  as  well  as  a  complete  line  ot 
twenty-point  atijustable  sockets.  The  same  interiors — key,  keyless  or  pull- 
are  used  in  both  lines  of  sockets.  The  company  has  made  some  minor 
improvements  in  its  line  of  switches  and  has  also  brought  out  several 
new  porcelain  sockets,  receptacles  and  a  line  of  midget  and  K-VV  ;o- 
settes. 

SELLING  FI.NTURES. — The  Tungstolier  Company,  Conneaut,  Ohio, 
has  issued  a  handsome  pamphlet  giving  full  details  of  a  metho<l  whereby 
electrical  dealers  can,  with  a  small  stock  of  parts,  give  a  customer  a 
choice  of  no  less  than  1944  different  fixtures.  The  pamphlet,  which  w,.- 
written  by  Mr.  E.  J.  Kulas,  president  of  the  Tungstoiier  Company,  illus¬ 
trates  the  various  interchangeable  fixture  parts,  and  shows  numbers  ot 
fixtures  assembled.  .An  outfit  and  arrangement  are  also  described  bv 
means  of  which  a  dealer  can  assemble  and  advantageously  display  to  a 
customer  any  style  of  the  1944  different  fixtures. 

SERIES  STREET-LIGHTING  SYSTE.AL— The  Pittsburgh  Trans 
former  Company,  Pittsburgh,  Pa.,  has  issued  Bulletin  No.  1154,  describing 
its  series  street-lighting  system.  There  are  no  moving  parts  to  the  system, 
the  tungsten  lamp  being  regulated  by  a  silico-vanadium  steel  core  regu¬ 
lating  coil  from  a  simple  step-down  transformer  mounted  on  a  pole.  The 
latter  is  built  for  1100-2200-volt  circuits  and  is  jirovided  with  various 
taps  to  yield  a  number  of  voltages.  The  regulating  coil  is  mounted  in 
the  dome  of  each  lamp  fixture  and  operates  by  maintaining  the  continu¬ 
ity  of  the  circuit  when  one  or  more  lamps  fail.  The  fixtures  comprise 
mast  arms  or  hanger  arms  with  reflector,  center  span  suspension  with  re¬ 
flector,  or  ornamental  bracket  with  reflector. 


BUSINESS  NOTES. 

THE  DONG.AN  ELECTRIC  MANUFACTURING  COMP.ANA',  of  De¬ 
troit,  Mich.,  manufacturer  of  the  Dongan  line  of  electrical  measuring 
instruments,  has  established  a  New  Yoik  agency  at  150-152  Chambers 
-Street,  uniler  the  management  of  Mr.  AV.  F.  Curtis. 

NEAV  OFFICE  BUILDING  OF  THE  NEAV  YORK  &  OHIO  COM- 
I’.ANY. — .A  commodious  brick  building  has  been  erected  on  Dana  Avenue, 
AA'arren,  Ohio,  in  which  the  sales  department  of  the  New  York  &  Ohio 
(  ompany  will  be  located  on  or  before  Oct.  1.  The  company  manu¬ 
factures  the  Packard  incandescent  lamp,  which  for  more  than  twenty 
years  has  been  well  and  favorably  known  to  the  electrical  trade. 

THE  SANBORN  ELECTRIC  COMPANY,  of  Indianapolis,  Ind.,  has 
purchased  a  site  on  North  Illinois  Street,  Indianapolis,  Ind.,  on  which 
it  proposes  to  erect  a  six-story  business  building.  The  first  floor  will  be 
used  as  display  rooms  of  the  Sanborn  Electric  Comiiany  ami  the  second 
floor  will  be  used  for  drafting  rooms  and  office.  The  company  is  planning 
to  engage  extensively  in  electrical  supplies  as  well  as  the  contracting 
business. 

THE  F.ALKEN.AU  ELECTRICAL  CONSTRUCTION  CO.MP.ANY,  of 
Chicago,  acting  as  general  contractor  for  the  Merchants’  Light  &  Power 
(,'ompany.  of  Ogden.  Utah,  has,  during  the  past  week,  jilaced  in  o|>eratinn 
the  arc  lighting  system  for  the  city  of  Ogden.  This  is  an  installation  of 
200  AAfestnighouse  luminous  arcs  and  involves  the  erection  of  about  3000 
poles,  50  miles  of  wire  and  the  building  of  a  substation  eipiipped  with 
AA'estinghouse  transformers  and  rectifier  outfits.  This  entire  work  was 
eonipleteil  in  ninety  working  days  under  heavy  municipal  in-nalties  for  de¬ 
lays.  The  work  was  finished  thirty  days  ahead  of  contract  time  and  has 
been  formally  accepted  by  the  .Alerchants’  Light  &  Power  Company. 

THE  STAVE  ELECTRICAL  COMPANY,  131  Hudson  Street,  New 
A  ork,  reports  that  its  AA'estern  business  has  increased  by  leaps  and  bounds, 
due  to  the  introduction  of  the  Long-Burning  Stave  Flaming  .-Arc  Lamp, 
and  this  has  necessitated  the  o|)ening  of  a  AA''estern  office  at  452  .Monad- 
nock  Block,  Chicago.  Mr.  J.  Gustaf  A’.  Lang,  who  is  well  known  in  elec¬ 
trical  circles,  both  in  this  country  and  abroad,  and  who  has  been  asso¬ 
ciated  with  -Air.  Theo.  Stave,  presiilent  of  the  Stave  F'lectrical  Coni|iany 
for  a  number  of  years,  has  been  api>oiiited  manager  of  the  office,  and  he 
will  look  after  the  interests  of  the  comi>any  in  the  AA’est.  It  will  he  re¬ 
called  that  the  Stave  Company  recently  secured  an  initial  order  of  250 
lamps  for  the  illumination  of  the  “Loop  District”  of  the  city  of  Chicago. 

SIGN  PRfITFiCTt  )RS. — The  advertising  sign  projectors  made  by  the 
Pittsburgh  Electric  Specialties  Company,  Pittsburgh,  Pa.,  described  on 
page  128  of  the  issue  of  July  8,  are  now  made  in  three  different  models. 
-Alodel  .A  is  equipjied  with  a  specially  designed  132- watt  AA'estinghouse- 
Nernst  glower,  guaranteed  to  have  an  average  burning  life  of  200  hours 
at  rated  voltage.  The  cost  for  energy  at  10  cents  per  kw-hour  will  be 
1.3  cents  per  hour;  or  if  burned  five  hours  jier  day,  30  days  per  month, 
the  cost  per  month  for  energy  will  therefore  he  $1.95.  The  cost  of  re¬ 
newals  per  month,  under  the  guarantee,  would  amount  to  50  cents;  this 
makes  a  total  monthly  operating  cost  of  $2.45  Model  B  is  provided  with 
a  260-watt  Edison  stereopticon  lamp,  which  has  a  useful  life  of  50  hours 
at  rated  voltage,  consuming  energy  at  the  rate  of  2.6  cents  per  hour,  or 
$3.90  per  month.  This  model  requires  three  renewals  per  month  at  a 
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cost  of  $2.25;  so  that  its  total  monthly  cost  is  $6.15.  Model  C  is  the 
same  as  Model  A>  except  that  it  is  equipped  with  a  specially  designed  66- 
watt  Wcstinghouse-Nernst  glower,  with  a  burning  life  of  200  hours. 
This  burner  cuts  in  half  the  cost  of  energy  used,  but  the  renewals  cost 


35  cents  per  month,  making  a  total  monthly  operating  cost  of  $1.33. 
With  these  guaranteed  figures  before  him,  the  prospective  user  will  be  en¬ 
abled  to  figure  out  in  advance  exactly  what  this  form  of  display  advertis¬ 
ing  i8*going  to  cost  him.- 1 
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UMTEIJ  ST.NTES  P.\TL.\TS  ISSUED  SEPT.  12,  1911. 

I  Prepared  by  Robert  Starr  Allyn,  16  Exchange  Place,  New  York.] 

1,002,820.  ELECTRIC  .\LARM;  P.  A.  Brown,  Denver,  Col.  App. 
filed  Feb.  5,  1909.  .'Vn  intermittently  operated  solenoid  controls  a 
whistle. 

1,002,831.  SPEED-LIMITING  DEVICE;  11.  F.  Elshoff,  Norwood, 
Ohio.  App.  filed  April  20,  1908.  A  centrifugal  device  trips  a  dog 
which  holds  the  switch.  For  dynamo-electric  machines. 

1,002.832.  SOTIND-CONDUCTING  ATTACHMENT  FOR  TELE¬ 
PHONIC  RECEIVERS;  C.  H.  Gatchell,  Boston,  Mass.  App.  filed 
June  24,  1909.  A  clip  having  one  ear-piece  is  adapted  to  engage 
a  receiver  and  has  an  extension  ear-piece  for  the  other  ear. 

1,002.837.  INDUCTION  .MOTOR;  A.  M.  Gray,  Milwaukee,  Wis.  App. 
filcil  Nov.  13,  1908.  Squirrel-cage  rotor  -with  bars  norrnally  con¬ 

nected  through  a  high  resistance  and  a  low  resistance,  which  is  cut 
in  to  interconnect  the  bars  after  starting. 

1,002,843.  ELECTRIC  FURN.ACE;  .\.  Helfenstein,  Vienna,  .Austria- 
Hungary.  App.  filed  Nov.  16,  1909.  .A  single-bottom  electrode  is 
common  to  a  series  of  separate  shafts. 

1,002,850.  INDUCTION  MOTOR;  J.  L.  Johnson,  Milwaukee,  Wis.  App. 
filed  I'eb.  14,  1910.  A  short-circuiting  ring  engages  the  ends  of 
the  conducting  bars  in  a  squirrel-cage  rotor. 

1,002,855.  CIRCUIT-BREAKER;  W.  J.  Lietzenmayer,  Webster,  N.  Y. 
.App.  filed  April  15,  1907.  A  reciprocal  arm  produces  unidirec¬ 
tional  rotation  of  the  movable  contacts. 

1.002,878.  PARTY-LINE  TELEPHONE  SYSTEM;  S.  A.  Souther, 
t  hicago.  Ill.  Apt),  filed  Oct.  22,  1908.  A  branch-line-controlling  re¬ 
lay  for  serial  selection. 

1,002,882.  ELECTROLYTIC  APPAR.ATUS;  W.  B.  Thorpe.  Balham, 
London,  Eng.  App.  filed  .Aug.  18,  1909.  For  use  as  or  in  the 
construction  of  meters,  switches,  etc.  Bent  tube  with  a  spark-gap 
for  igniting  the  evolved  gases. 


1,002,886.  MAKE-AND-BREAK  MECHANISM  FOR  ELECTRICAL 
CIRCUITS;  T.  Walter,  Natrona,  Pa.  App.  filed  Feb.  19,  1910.  Ma¬ 
chine  for  making  photographic  prints.  Contacts  adjustable  for  dif¬ 
ferent  time  exposures. 

1,002,891.  TELEPHONE  SYSTEM;  C.  S.  Winston,  Chicago,  Ill.  App. 
filed  Nov.  22,  1907.  Central  type  with  two-point  jacks.  A  second 
neutralizing  coil  is  wound  on  the  core  of  the  line  relay. 

1,002,936.  TELEPHONE  ATTACHMENT;  R.  E.  Southwick,  Los  An¬ 
geles,  Cal.  App.  filed  Sept.  6,  1910.  .A  desk  telephone  with  the 
ringer  mechanism  and  bell  in  the  base  or  in  the  transmitter  body. 

1,002,941.  CLAMP  FOR  BR.AZING  OR  SIMILAR  WORK;  C.  R.  Stur 
devant,  Worcester,  Mass.  .App.  filed  July  9,  1910.  For  brazing  rail 
bonds.  A  holder  with  cop!>er-covered  carbon  electrode. 

1,002,977.  ELECTRIC  WATER  HEATER;  C.  O.  Parrington  and  H.  M. 
Hill,  Dallas,  Tex.  App.  filed  Nov.  8,  1910.  A  protecting  casing  with 
a  removable  heating  unit. 

1,002,983.  TROLLEY  C.ATCHER;  F.  W.  Geoghegan,  Vancouver,  B.  C., 
Canada.  -App.  filed  June  27,  1910.  The  trolley  pole  is  automatically 
retracted  when  the  wheel  jumps  the  wire. 

1,002.988.  METHOD  OF  UTILIZING  THE  GASES  RESULTING 
FROM  REDUCTION  OPERATIONS  CARRIED  OUT  IN  ELEC¬ 
TRIC  FURNACES  AND  ELECTRIC  FURNACES  FOR  CARRY¬ 
ING  OUT  THE  S.AME;  .-\.  Helfenstein.  Vienna,  .Austria-Hungary. 
.App.  filed  Nov.  16,  1909.  The  electrode  is  always  surrounded  by 
the  charge. 

1,002,989.  ELECTROLA’TIC  CELL;  W.  S.  Heltzen,  Davis,  W.  Va.  App. 
filed  May  25,  1910.  For  decomposing  salt  products. 

1,002.996.  ELECTRIC  CUT-OUT;  G.  A.  Jordan,  New  York,  N.  Y.  App. 
filed  Feb.  15,  1910.  An  inclosed  switch  with  a  protruding  operating 
rod. 

1,003,009.  FIRE  ALARM;  E.  Rcimann,  Goldfield.  Nev.  .App.  filed 
.Alarch  13,  1911.  .A  fusible  device. 

1,003.041.  ELECTROLYTIC  PROCESS  OF  TRE.ATING  .ALKALINE 
CONIPOITNDS;  E.  G.  Ekstrom,  Los  Angeles,  Cal.  App.  filed  Dec. 
7,  1910.  An  aqueous  solution  of  sodium  fluo-silicate  is  elcctrolized 
between  a  carbon  anode  and  a  mercury  cathode,  so  as  to  prevent 
escaitc  of  chlorine  gas. 


1,003,044.  CIRCUIT  INTERRUPTER;  JH  W.  Harris,  Wilkinsburg,  Pa. 
.App.  filed  May  9,  1908.  For  high-voimgc  outdoor  or  manhole  service. 

1,003,067.  SIGN.ALING;  D.  Robertson,  pakland.  Cal.  App.  filed  Sept. 

9,  1907.  Combined  electric  light  and’  whistle  signal  for  vessels. 

1,003,083.  C.ABLEW.AY;  H.  O.  .Adam,  Dresden,  Germany.  App.  filed 
Jan.  14,  1911.  For  automatically  maintaining  uniform  tension  on  a 
conveyor  system  for  transferring  from  one  ship  to  another  at  sea. 

1,003,092.  METHOD  OF  ELECTROI.YTIZING  NICKEL-SULPHATE 
SOLUTIONS;  II.  H.  Dow,  W.  S.  Gates  and  A.  E.  Schaefer,  On¬ 
tario,  Canada.  App.  filed  April  11,  1907.  .The  sulphate  solution  with 
a  basic  nickel  precipitate  is  passed  successively  through  agitating  and 
separating  means. 

1,003,111.  ELECTRIC  SWITCH;  J.  P.  Jakobsen  and  11.  F.  Jensen, 
Coi)e'nhagen,  Denmark.  .  App.  filed  .Aug.  1,  1910.  A  switch  contact 
is  rotated  by  an  oscillating  handle. 

1,003,120.  TURBO-ROTOR  CONSTRUCTION;  S.  H.  Mortensen,  Mil¬ 
waukee,  Wis.  App.  filed  Dec.  21,  1908.  A  collector  lead  is  sup¬ 
ported  by  annular  members,  one  of  which  consists  of  grooved  disks. 

1,003.143.  ELECTRIC  SIGNALING  APPARATUS;  L.  P.  Locke,  Vic¬ 
tor,  N.  Y.  App.  filed  .Aug.  30,  1910.  For  railroads,  to  indicate 
breakage  of  a  rail  or  joint. 

1,003,145.  ELECTRIC  CONTACTS  UNDER  CARPETS  AND  THE 
LIKE  FOR  ALARM  SIGNALS  AND  OTHER  PURPOSES;  F. 
Marmion.  Paris,  France.  App.  filed  June  24,  1910.  One  of  several 
contacts  is  adapted  to  be  operated  by  an  extended  plate. 

1,003,173.  ELF'CTRIC  FIRE  AL.-ARM;  J.  Cass,  Manchester,_  England. 
.-App.  filed  .-Aug.  28,  1909.  A  gelatine  sheet  effects  the  closing  of  the 
circuit  on  a  rise  in  temperature. 

1,003,185.  SIGNAL  APP.ARATUS;  A.  J.  Kercher,  Los  Angeles,  Cal. 
App.  filed  Oct.  6,  1909.  A  pneumatic  relay  and  alarm  system. 

1,003,187.  ELECTROLYTIC  PRODUCTION  OF  PRINTING  PLATES 
AND  THE  LIKE;  A.  Leuchter,  Brooklyn,  N.  Y.  _  App.  filed  April 
23,  1909.  An  alloy  of  nickel  and  iron  with  a  backing  of  copper. 

1,003,196.  AUTOMATIC  FIRE  ALARM;  L.  Myers,  Newark,  N.  T. 
-App.  filed  Aug.  4,  1910.  A  pivoted  elastic  contact  arm  with  a  dash- 
pot  and  guard. 

1,003,199.  RAILWAY  SIGNALING  SYSTEM;  T.  H.  Patenall  and  W. 
AV'.  Talbert,  Wilkinsburg,  Pa.  App.  filed  Dec.  8,  1910.  Block  and 
Cut  sections  for  single  track  with  common  wire  and  battery. 

1,003.201.  ELECTRIC  AUTOMATICAL  INSTRUMENT;  T.  E.  R. 
Phillips,  Liverpool,  England.  App.  filed  Aug.  8,  1908.  Piano  (etc.) 
keys  are  actuated  by  electric  magnets  controlled  by  a  perforated 
sheet. 

1,003.210.  AV’AVE  DETECTOR  F'OR  WIRELESS  TELEGRAPHY;  W. 
Schloemilch  and  P.  F.  Pichon,  Berlin,  Germany.  App.  filed  Aug.  17, 
1909.  .A  galena  contact  and  a  contact  of  material  which  oxidizes 
with  difficulty,  as,  for  instance,  graphite  rod. 

1,003.222.  INTERRUPTER;  R.  H.  Wappler,  New  York,  N.  Y.  App. 
filed  Oct.  6,  1909.  Mechanical  improvements  on  Patent  No.  929,353 
for  alternating  current. 

1,003,234.  BURG'L.'AR  AL.ARM;  A._  Cline,  Indianapolis,  Ind.  -App.  filed 
Nov.  5,  1909.  Wires  arranged  in  a  window  frame  to  close  a  circuit. 

1,003,242.  GAS  LIGHTER  FOR  AUTOMOBILES;  C.  Elliott,  Baltimore, 
Md.  App.  filed  Nov.  1,  1910.  The  hand  grip  for  turning  the  gas 
on  or  off  also  serves  to  close  an  ignition  circuit. 

1,003,250.  SELECTIVE  SIGNALING  SYSTEM;  E.  R.  Gill,  Yonkers, 
N.  Y.  App.  filed  Sept.  4,  1908.  For  telephone  or  telegraph  train¬ 
dispatching.  Has  an  answer-back  device  and  the  i)arty  called  can  in¬ 
terrupt  the  signal. 

1,003.269.  MOTOR-CONTROLLING  APPAR.ATUS;  S.  H.  Keefer, 
Plainfield,  N.  J.  App.  filed  Feb.  21,  1910.  Ironclad  solenoids  with 
blowouts.  F'or  various  speeds  and  both  directions,  as  in  machine- 
tool  drive. 

1,003,271.  MANUFACTURE  AND  PRODUCTION  OF  SILICA  GLASS; 
H.  A.  Kent,  Bounds  Green,  Eng.  App.  filed  Aug.  13,  1910.  Par¬ 
ticles  of  silica  fall  separately  through  a  heated  zone  onto  a  heated 
movable  body. 

1,003,285.  LIGHTNING-ROD  BR.ACE;  G.  A.  and  L.  E.  Miller,  St. 
Louis,  Mo.  App.  filed  Nov.  16,  1910.  Details  of  construction  and  a 
holder  for  the  rod. 

1,003,299.  PROCESS  AND  APPARATUS  FOR  PRODUCING  LONG 
ST.ABLE  F'LKICTRIC  .ARCS;  O.  Schonherr  and  J.  Ilessberger,  Chris- 
tiansand,  Norway.  App.  filed  .Aug.  6,  1910.  A  hollow  cooled  elec¬ 
trode  at  the  entrance  of  the  furnace.  The  starting  point  of  the  arc 
moves  slightly. 

1,003,325.  X-RAY  SYSTEM;  E.  Blum,  Union  Hill,  N.  J.  App.  filed 
Sept.  27,  1910.  A  high  potential  transformer,  a  direct-current  ampere 
meter  and  current-rectifying  means. 

1,003.338.  CIRCUIT  CONTROLLER;  J.  P.  Coleman,  New  York,  N.  Y. 
App.  filed  Dec.  20,  1910.  An  oscillatory  drum  at  the  center  of  a 
plurality  of  contacts  for  compactness. 

1,003,354.  ELECTRODE  FOR  ELECTRODE  FURNACES;  W.  T.  Gibbs 
and  R.  .A.  Witherspoon,  Buckingham  and  Quebec,  Canada.  App. 
filed  April  28,  1910.  .A  pencil  of  distinct  sections  of  different  hard¬ 
ness  and  a  conductive  substance  of  higher  electrical  conductivity. 

1,003.374.  WAVE  DETECTOR  FOR  WIRELESS  TELEGR.APHY;  W. 
Schloemilch  and  P.  F'.  Pichon,  Berlin,  Germany.  App.  filed  April 
14,  1906.  Contacts  of  copper  pyrites  and  platinum. 

1,003,375.  NVAVE  DETECTOR  F'OR  WIRELESS  TELEGR.APHY;  W. 
Schloemilch  and  P.  F.  Pichon,  Berlin,  Germany.  App.  filed  April  14, 
1906.  Contacts  of  iron  pyrites  and  platinum. 

1,003,391.  ELECTRIC  SN.AP  SWITCH;  R.  J.  Barber  and  V.  Durbin, 
Brookline,  Mass.  .App.  filed  Nov.  18,  1909.  Small,  as  for  use  on 
an  ear-phone  cord  or  a  surgical  lamp.  Two  parts  which  rock  on 
each  other. 


